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Until relatively recently, interest in advances in surgical technic 
was definitely greater than that in the preoperative and postoperative 
treatment of patients. This condition has changed, and it is realized now 
that the operation is only a part, in some instances a relatively minor 
one, of the treatment of the patient. Lord Moynihan stated that “surgery 
has been made safe for the patient and now the patient must be made 
safe for surgery.”” The work of the past twenty years has accomplished 
much in this direction, but probably even greater advances will be 
forthcoming in the future. Particularly encouraging is the fact that 
the surgeon is no longer content simply to carry out technical procedures 
but is interested in the treatment of the patient from a broader viewpoint. 
The requirement of Sir William Osler, that a surgeon should be a 
physician who operates, is being more nearly approached. This is due 
in part to a change in the attitude of the surgeon but to a greater extent 
to advances in surgical therapeusis. 

It is not the purpose of this introduction to the symposium on pre- 
operative and postoperative treatment to consider any of the problems in 
detail. However, a few of the more important points will be mentioned 
briefly. 

EMERGENCY OPERATIONS 

The number of conditions in which immediate operation is considered 
necessary has declined greatly in recent years. Whereas formerly many 
patients were taken directly to the operating room on entrance to the 
hospital, this is a rare occurrence at present. It is realized that in all 
but a relatively few conditions it is not only permissible but advisable 
to carry out the proper preoperative preparation, including the pre- 
anesthetic medication. Massive, uncontrollable bleeding constitutes one 
of the few indications for immediate operation. Even under these cir- 
cumstances it is at times advisable to give a transfusion of blood before 
the operation is performed. In instances of this type, the “blood bank” 
presents a real advantage in that a transfusion can be performed on 


very short notice. If plasma or serum is used, there is no need for any 
delay. 


From the Department of Surgery of Vanderbilt University. 
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HANDICAPPED PATIENTS 


There are many patients who present handicaps other than that 
imposed by the disease which causes the patient to consult the surgeon. 
Among these handicaps are heart disease, renal disease, hypertension, 
diabetes and endocrine disturbances, such as hyperthyroidism. Par- 
ticularly careful preoperative study and therapy are indicated for these 
patients. Special problems are presented also by infants, by the aged 
and by the very obese. The advice of a competent internist or pediatrician 
in the care of these patients is invaluable. 


ANESTHESIA 


It is only in recent years that intensive studies on the various anes- 
thetic agents have been performed. These have resulted in the carrying 
out of preoperative measures which protect against the ill effects of 
some of the agents, in the more intelligent use of preanesthetic drugs, in 
the better choice of the anesthetic agent and particularly in improvements 
in methods of administration. It is perfectly obvious that the anesthetic 
agent should not present a great explosion hazard and that the anesthesia 
should be adequate to allow the proper performance of the operative 
procedure. The toxic effects of the agent itself and the ill effects that 
accompany the causation of anoxia may be less obvious. Much important 
work has been performed by a number of observers, including Ravdin 
and his associates, on methods for protecting the liver against the fat- 
solvent agents. Whether for this purpose or for the prevention of general 
anoxia with its deleterious effects, the use of a high percentage of 
oxygen with the inhalation anesthetic agents is extremely important. 


BODY FLUIDS AND ELECTROLYTES 


It is only in recent years that the full significance of the dehydration 
that may result from insensible loss of water, from vomiting and diarrhea 
and from other causes has been fully appreciated. The findings of 
Gamble and his associates and of Coller and Maddock are of particular 
interest from the surgical viewpoint. A number of methods have been 
described for determining the fluid and electrolyte requirements. It is 
important that fluids be given in such quantity and quality that the 
output of urine is at least 1 liter per day. 

It should be emphasized that in many patients with surgical condi- 
tions there are large losses of water and electrolytes. Replacement 
of both is a necessity, since water alone cannot be retained. Quali- 
tatively, in the giving of electrolytes, one naturally should attempt to 
replace what has been lost. Hence, if the loss is mainly chloride, salt 
solution should be given, and if the loss is mainly bicarbonate, one should 
give either bicarbonate or some fluid which on oxidation yields bicar- 
bonate. Quantitatively, one should bear in mind the relation between 
the loss and the replacement therapy. As has been stated, a number of 
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methods are available for determining the loss. The mere retention of 
the fluids administered does not guarantee a proper partition of these 
fluids in the body. This is particularly true if there is a deficiency of 
blood colloids. Under this condition, more of the injected fluid will be 
retained in the circulatory system if the abnormality in plasma com- 
position and volume is corrected by the introduction of blood serum or 
plasma. 

When disturbances in the acid-base balance occur in the presence 
of adequate renal function, correction can usually be accomplished by 
administration of adequate quantities of saline and dextrose solutions. 
The incorporation of minute amounts of cations in other various repair 
solutions which have been suggested seems to offer no particular advan- 
tages over simple saline and dextrose solutions. The problem is more 
complicated in the presence of marked renal impairment. 


MALNUTRITION 


One of the undesirable features of malnutrition is the hypoproteinemia 
which often accompanies it. Protein is of great importance in maintaining 
the osmotic pressure in the blood vessels, thereby counterbalancing the 
filtration pressure. In the presence of a low protein content of the blood 
plasma, edema of the tissues frequently occurs. It has been shown that 
this is apt to result in retardation of the healing of incisions, nonfunction- 
ing of intestinal anastomoses and an increase in pulmonary complications. 
Methods for correcting the protein deficiency include the giving of a 
balanced diet by mouth when this is feasible and the use of transfusions 
of whole blood or plasma. 

It is only in recent years that particular attention has been directed 
to the ill effects that may result from vitamin deficiencies in patients 
with disease requiring operation. Particularly important among these 
from the surgical viewpoint are deficiencies in vitamins C and K. One of 
the most important functions of vitamin C is the role that it plays 
in the healing of incisions or wounds. The greatest advance made thus 
far in the control of the hemorrhagic tendency associated with jaundice 
has resulted from the discovery of vitamin K. Measures are available 
for the effective treatment of most of the recognized disorders due to 
vitamin deficiencies. 


PERIPHERAL CIRCULATORY FAILURE OR SHOCK 


Advances in the treatment of fully developed shock have not kept 
pace with advances in the prevention of the condition. After marked 
damage to the capillaries has resulted from the low blood volume, 
depressed blood pressure and anoxia, usually no known therapy is of 
value. The more intelligent preparation of patients for operation and 
advances in anesthesia and surgical technic are responsible for much 
of the reduction in the incidence of shock. Particularly important is 
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the growing appreciation of the value of not allowing the blood volume 
and the blood pressure to remain depressed. For this purpose the 
employment of transfusions of whole blood, plasma or serum is most 
effective. The administration of large quantities of noncolloidal solutions, 
such as saline or dextrose solutions, does very little good when the 
capillaries are abnormally permeable, and it may actually result in harm. 
Fortunately both for the patient and the surgeon, the employment of 
transfusions of blood or plasma is no longer considered a procedure 
of last resort. Its greatest field of usefulness lies in the prevention of 
shock. The results thus far of the use of preserved blood and plasma 


are most encouraging, and further advances along this line are awaited 
with interest. 













PREVENTION OF COMPLICATIONS 


Pulmonary Complications.—These continue to constitute one of the 
most important problems of surgery. In addition to the increase in 
mortality rate which accompanies these complications, there is an increase 
in the incidence of the disruption of incisions, and in all instances the 
patient is rendered uncomfortable as a result of the cough or other 
symptoms. Whereas there is no known specific treatment that will 
prevent these complications, a number of measures are helpful. Par- 
ticularly important are the measures which prevent stasis of secretions 
in the bronchial tree. These include (1) postural drainage before opera- 
tion if indicated, (2) avoidance of unnecessarily large doses of sedatives, 
(3) Trendelenburg position during the operation and until consciousness 
is regained, (4) removal of secretions with a catheter or bronchoscope if 
necessary, (5) hyperventilation induced by carbon dioxide inhalations or 
a rebreathing bag and (6) frequent change of the position of the patient. 


Sulfapyridine is usually effective in the treatment of postoperative 
pneumonia. 


Thrombosis and Embolism.—These are responsible for a good many 
of the deaths and disabilities which follow operations. The treatment of 
embolism consists in the main in the prevention of thrombosis. Among 
the measures which are believed to be helpful in the prevention of 
thrombosis are (1) gentleness in the handling of tissues during the 
operation, particularly the large veins, (2) prevention of dehydration 
and shock, (3) frequent shifting of position of the patient, (4) move- 
ment of the extremities and (5) use of anticoagulants, such as heparin. 

Intestinal Distention.—Distention of the bowel in most instances 
results more in discomfort than in actual danger to the patient’s life. 
The distention is due in the main to swallowed air and intestinal secre- 
tions. Measures which may be effective in therapy include (1) frequent 
alteration of the position of the patient in bed, (2) use of morphine or 
pitressin or both combined with use of a rectal tube, (3) inhalation of 
pure oxygen as suggested by Fine, (4) duodenal suction as accomplished 
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by the Wangensteen method and (5) use of the Miller-Abbott intestinal 
tube. 

The most frequent postoperative complication referable to the urinary 
tract is retention of urine in the bladder. Aside from the discomfort 
which the patient experiences, the importance of this complication lies 
in the fact that stasis is apt to lead to infection. For this reason reten- 
tion of urine should not be allowed to persist. There are a number of 
simple measures which may aid the patient in emptying the bladder. If 
these fail, retention should be treated by the repeated use of a catheter, 
and distention should be avoided. 

Only a few of the many points of importance in preoperative and 
postoperative treatment have been mentioned. The reader is referred 
to books by Bartlett, Cutting * and Mason * and articles by Kanavel 
and Koch,‘ Cutler and Scott, Flint,* Ochsner,’ Wangensteen and Paine,* 
Boland,? Maddock and Coller,*° Abbott and Johnston," Ravdin,™* 
McClure and his co-workers,’* Holman,'* Haight ** and Fine and his 
associates,’® to mention only a few, for a detailed consideration of these 
and other points of importance. 

In the papers which follow, preoperative and postoperative treatment 
will be considered from the viewpoint of the various systems of the 
body. The subject matter is so great that many phases of the problem 
are commented on only briefly, if at all. Many authorities responsible 
for some of the important advances in this field are, of necessity, not 


listed among the contributors. 


1. Bartlett, W.: The After-Treatment of Surgical Patients, St. Louis, C. V. 
Mosby Company, 1920. 

2. Cutting R. A.: Principles of Preoperative and Postoperative Treatment, 
New York, Paul B. Hoeber, Inc., 1932. 

3. Mason, R. L.: Preoperative and Postoperative Treatment, Philadelphia, 
W: B. Saunders Company, 1938. 

4. Kanavel, A. B., and Koch, S. L.: Bull. Am. Coll. Surgeons 11:14, 1927. 

5. Cutler, E. C., and Scott, W. J. M., in Graham, E. A.: Surgical Diagnosis, 
Philadelphia, W. B. Saunders Company, 1930, vol. 1, p. 128. 

6. Flint, E. R.: Lancet 1:1163 and 1223, 1933. 

7. Ochsner, A.: South. M. J. 29:53, 1936. 

8. Wangensteen, O. H., and Paine, J. R.: Treatment of Acute Intestinal 
Obstruction by Suction with Duodenal Tube, J. A. M. A. 101:1532 (Nov. 11) 1933. 

9. Boland, F. K.: Internat. Clin. 4:224, 1937. 

10. Maddock, W. G., and Coller, F. A.: Water Balance in Surgery, J. A. M. A. 
108:1 (Jan. 2) 1937. 

11. Abbott, W. O., and Johnston, C. G.: Surg., Gynec. & Obst. 66:691, 1938. 

12. Ravdin, I. S.: Ann. Surg. 109:321, 1939. 

13. McClure, R. D.; Hartman, F. W.; Schnedorf, J. G., and Schelling, U.: 
Ann. Surg. 110:835, 1939. 

14. Holman, E.: Surg., Gynec. & Obst. 68:335, 1939. 

15. Haight, C.: Ann. Surg. 107:218, 1938. 


16. Fine, J.; Sears, J. B., and Banks, B. M.: Am. J. Digest. Dis. & Nutrition 
2:361, 1935. 


















PREANESTHETIC MEDICATION 


BENJAMIN H. ROBBINS, M.D. 
NASHVILLE, TENN. 


In a consideration of the chemical agents to be used in preparing a 
patient for an operation, three factors are of importance: 


1. Which anesthetic agent (basis) is to be used? 


2. Which of the nonvolatile agents (adjuvants) should be used to 
produce the preanesthetic depression of the central nervous system? 

3. Which agents (correctives) should be used to prevent or counter- 
act certain undesirable side reactions produced in the patient by the 
main anesthetic agent to be employed? 

It is a discussion of the agents used as adjuvants and correctives 
and the reaction of the body to their administration that is to follow. 


ADJUVANTS FOR DEPRESSION OF THE CENTRAL 
NERVOUS SYSTEM 


The almost universal custom of producing moderate depression of 
the central nervous system in patients before administration of the major 
anesthetic agent is based in part on the following points: 

1. The production of a quiet mental state before the patient enters 
the operating room. 

2. The relief of pain in patients with painful lesions. 


3. The desire to make induction of general anesthesia less difficult 
for the patient as well as for the anesthetist. 


4. The desire to reduce the concentration of the general anesthetic 
necessary for a given level of anesthesia, because it is to be expected 
that this will reduce the frequency of postoperative disturbances 
attributable to the effects of the anesthetic agents on the tissues of the 
patient. 

Opium and Its Derivatives——Morphine and its derivatives diacetyl 
morphine (heroin; not available legally in the United States) and 
dihydromorphinone hydrochloride (dilaudid hydrochloride) and the 
parent group, opium and pantopon or omnopon (mixtures of the pure 
alkaloids of opium containing about 50 per cent morphine) have been 
used more widely and over a longer period than all other agents com- 
bined. Since morphine is the most important member of this group, the 


From the Department of Pharmacology, Vanderbilt University School of 
Medicine. 
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liscussion will revolve around the reaction of the patient to this drug, 
with comments relative to the other agents when specific differences are 
marked. 

The quantity of morphine necessary to produce the same degree of 
depression in different patients is dependent on several factors, i. e., size, 
age, physical state, psychic condition, metabolic rate, etc. 

The degree or depth of depression that one expects to produce by the 
preanesthetic agents will vary according to the potency of the anesthetic to 
be used. When such a drug as ether, chloroform or cyclopropane, which 
is potent enough to produce full anesthesia when used alone, is to be 
employed, the amount of preanesthetic sedatives may be reduced to a 
minimum; when, however, such an agent as nitrogen monoxide or 
ethylene, which is not potent enough to produce full anesthesia in the 
absence of anoxia, is to be used, it is necessary to increase the quantity 
of the preanesthetic agent so that the concentration or tension of nitrogen 
monoxide or ethylene in the anesthetic mixture necessary to complete the 
anesthesia will not be so great as to limit the concentration of oxygen in 
the required mixture to a value which is inadequate for maintenance of 
satisfactory oxygenation of the blood and tissues. 

Kleindorfer and Halsey,’ Stormont and his co-workers,? Seevers and 
his associates * and Robbins and his associates * have shown that the 
combination of preanesthetic agents (barbiturates, avertin with amylene 
hydrate, morphine) with nitrogen monoxide or cyclopropane reduces 
definitely the concentration of these agents necessary for a given level 
of anesthesia, so that a higher concentration of oxygen may be used 
when preanesthetic agents are given. 

In general, doses of 8 to 16 mg. of morphine sulfate are adequate 
and should be given subcutaneously thirty to ninety minutes or intra- 
venously thirty minutes before induction of general anesthesia. If an 
amount greater than 16 mg. is to be administered it should be given in 
divided doses at ninety and thirty minutes before induction. Seevers 


1. Kleindorfer, G. B., and Halsey, J. T.: A Study of the Relative Efficiency 
as “Basal Anesthetics” of Avertin, Amytal, Chloral, Dial, and Iso Propyl-Allyl 
sarbituric Acid, J. Pharmacol. & Exper. Therap. 43:449-456, 1931. 

2. Stormont, M. F.; Lampe, I., and Barlow, O. W.: A Comparison of the 
Premedication Values of Several Barbituric Acid Derivatives in Relation to 
Nitrous Oxide Anesthesia, J. Pharmacol. & Exper. Therap. 39:165-175, 1930. 

3. Seevers, M. H.; Meek, W. J.; Rovenstine, E. A., and Stiles, J. A.: A 
Study of Cyclopropane Anesthesia with Especial Reference to Gas Concentrations, 
Respiratory and Electrocardiographic Changes, J. Pharmacol. & Exper. Therap. 
51:1-17, 1934. 

4. Robbins, B. H.; Baxter, J. H., Jr., and Fitzhugh, O. G.: Studies of Cyclo- 
propane: V. The Effect of Morphine, Barbital and Amytal upon the Concentration 
of Cyclopropane in the Blood Required for Anesthesia and Respiratory Arrest, J. 
Pharmacol. & Exper. Therap. 65:136-142, 1939. 
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and Pfeiffer,® in a careful study of the analgesic properties of morphine 
and its derivatives, found that the peak of analgesic effect of morphine is 
reached in sixty minutes after subcutaneous administration and that the 
effect at thirty and ninety minutes is near the maximum. When a 
morphine salt is given intravenously the maximum analgesic effect is 
observed at thirty minutes. Heroin, which has been used because of its 
action in depressing the cough reflex, produces its maximum effects at 
twenty and thirty minutes after intravenous and subcutaneous injection 
respectively, whereas with dilaudid hydrochloride the maximum analgesic 
effect is reached at ninety minutes after subcutaneous injection. These 
observations indicate that if the maximum effect of these agents is 
desired at the time of induction they must be administered at different 
intervals before administration of the anesthetic is started. The analgesic 
effect of dilaudid hydrochloride or heroin is about eight and four times 
respectively that of morphine. 

Barbiturates——Since the introduction of barbital (diethylmalonyl- 
urea, or diethylbarbituric acid) by Fischer and von Mering in 1903, 
over one thousand derivatives of barbituric acid have been prepared in 
chemically pure form and have been investigated in relation to their 
action in depressing the central nervous system. At present, barbituric 
acid derivatives are available some of which on intravenous injection 
produce immediate anesthesia which lasts for five to ten minutes (evipal, 
or 5,-5’-cyclohexenylmethyl-N-methyl barbituric acid) and some of which 
produce their full anesthetic effects thirty to forty minutes after intra- 
venous injection, the anesthesia lasting for eighteen to thirty-six hours 
(barbital). One may select compounds from the remaining nine hun- 
dred and ninety-eight odd barbiturates which will produce effects of 
almost any value between these two extremes in relation to the onset of 
anesthesia and duration of action. In “New and Nonofficial Remedies” 
for 1939 a dozen barbituric acid derivatives are listed which may be 
used as preanesthetic agents, and there are at least as many more in 
general use in the United States which have not been accepted by the 


Council on Pharmacy and Chemistry of the American Medical Asso- 
ciation. 


The choice, then, of a barbiturate to be used as a preanesthetic agent 
in place of or in addition to morphine depends on certain factors, i. e., 
the duration of action expected, the rapidity of onset of action, the 


route of administration and the therapeutic ratio or index of the indi- 
vidual agent. 


5. Seevers, M. H., and Pfeiffer, C. C.: A Study of the Analgesia, Subjective 
Depression, and Euphoria Produced by Morphine, Heroine, Dilaudid, and Codeine 


in the Normal Human Subject, J. Pharmacol. & Exper. Therap. 56:166-187, 
1936. § 
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Evipal and pentothal (5,5’ ethyl, 1-methylbutylthiobarbituric acid), 
which are rapidly changed in the body to less active or inert substances, 
cannot be used for preanesthetic medication if it is expected that the 
effects are to persist for an hour or two; they may, however, be used by 
intravenous administration for induction of general anesthesia which is 
to be maintained by an inhalation agent. From the experimental studies 
of Butler and Bush ® it is evident that certain of the “shorter-acting” 
barbiturates are changed in vivo to less active substances of longer 
duration of action. The rate of absorption in relation to the rate of 
partial inactivation of these compounds which rapidly produce anesthesia 
of short duration on intravenous injection is such that in order to pro- 
duce a moderate sedative effect by mouth a dose approximating that 
which produces full anesthesia when given intravenously has to be 
administered; for this reason the barbituric acid compounds of short 
duration of effect are not advised for preanesthetic sedation. 

Most of the other barbiturates are either destroyed or excreted at 
such slow rates that they can be used by oral administration, and if they 
are given about two hours before induction of anesthesia the full depres- 
sant effects will be present at the time of induction. 

Barbital, phenobarbital and ipral, which have relatively low thera- 
peutic indexes and very long duration of action, are not advised as 
preanesthetic agents. The other barbiturates in general use (alurate, 
amytal, cyclopal, dial, neonal, nostal, pentobarbital, phanodorn, sandoptal 
and seconal) have relatively high therapeutic indexes as compared with 
barbital, phenobarbital and ipral, and in most instances the duration of 
action is intermediate between the very short and the very long. 

Barbiturates do not produce appreciable analgesia in the patient and 
are thus inferior to morphine on this point, but they have certain desired 
effects on various portions of the autonomic nervous system which 
morphine does not have. These actions will be discussed later. One 
may consult Lundy and Osterberg* and Tatum * for reviews of the 
barbiturate problem. 


vertin with Amylene Hydrate-——Avertin with amylene hydrate, 
which consists of 2 parts by weight of tribromethyl alcohol and 1 part 
of amylene hydrate, was introduced as a basal anesthetic and should not 


6. Butler, T. C., and Bush, M. T.: The Metabolic Fate of N-Methyl Bar- 
bituric Acids, J. Pharmacol. & Exper. Therap. 65:205-213, 1939. Bush, M. T., and 
3utler, T. C.: The Metabolic Fate of N-Substituted Derivatives of Barbital, ibid. 
68:278-283, 1940. 

7. Lundy, J. S., and Osterberg, A. E.: Review of the Literature on the 
Derivatives of Barbituric Acid, Proc. Staff Meet., Mayo Clin. 4:386-416, 1929. 

8. Tatum, A. L.: The Present Status of the Barbiturate Problem, Physiol. 
Rev. 19:472-502, 1939; The Pharmacology of Barbiturates, Ann. Rev. Physiol. 2: 
359-370, 1940, 
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be considered as a preanesthetic agent in the usual sense because of the 
large amount usually used (0.06 to 0.09 cc. per kilogram of body weight 
or 60 to 90 mg. of tribromethyl alcohol and 30 to 45 mg. of amylene 
hydrate). The larger dose at least approaches the full anesthetic dose. 

Then, too, amylene hydrate, which is the solvent for the tribromethy] 
alcohol, has long been used to produce depression of the central nervous 
system. The dose of this drug alone when used for sedation and 
administered by mouth is less than that given in the avertin with 
amylene hydrate. Lehman and Knoefel® and Molitor and Robinson 
have shown that the addition of amylene hydrate to tribromethyl alcohol, 
as in avertin with amylene hydrate, has a definite action in depressing 
the respiratory center as well as in prolonging the anesthesia and sleep 
following administration of tribromethyl alcohol. Lehman and Knoefel ® 
and Molitor and Robinson **° have also shown trichlorethyl alcohol to be 
more stable and more soluble, as well as to have a greater margin of 
safety, than tribromethyl alcohol (avertin). It may be that trichlorethyl 
alcohol will replace avertin with amylene hydrate as a basal anesthetic. 





CORRECTIVES 





IN 





GENERAL ANESTHESIA 


Atropine, Scopolamine and Barbiturates——Atropine and scopolamine 
are employed as preanesthetic agents primarily because of their inhibitory 
action on portions of the craniosacral (parasympathetic) division of the 
autonomic system. Leake * stated: “Atropine was introduced as an 
adjunct to chloroform anesthesia in order to prevent the reflex stoppage 
of the heart during induction of chloroform anesthesia by paralyzing the 
peripheral endings of the vagi.” In relation to the use of scopolamine 
(hyoscine) he stated: “In the absence of any critical evaluation of its 
usefulness as a preanesthetic hypnotic, there seems little justification for 
its continued employment merely because of clinical routine or habit. It 
is chemically related to atropine and has somewhat the same type of 
action as atropine on the autonomic nervous system. This has no special 
value in preanesthetic medication, but may introduce deleterious factors.” 
Others, particularly Guedel ** and Waters,’* have expressed the opinion 
that scopolamine has a definite place in preanesthetic medication. The 
psychic depression produced by scopolamine in contrast to the stimula- 


9. Lehman, G., and Knoefel, P. K.: A Pharmacologic Study of Trichlorethanol, 
Am. J. M. Sc. 197:638-646, 1939. 


10. Molitor, H., and Robinson, H.: Studies on the Pharmacological Properties 
of Trichlorethanol, Anesth. & Analg. 17:258-263, 1938. 


11. Leake, C. D.: Chemical Adjuncts to General Anesthesia, California & 
West. Med. 33:714-717, 1930. 


12. Guedei, A. E.: Inhalation Anesthesia, New York, The Macmillan Company, 
1937. 


13. Waters, R. M.: Pain Relief for Children, Am. J. Surg. 39:470-475, 1938. 
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tion produced by atropine plus the effect of scopolamine in counteract- 
ing, in part, the respiratory depression produced by morphine makes the 
combination of scopolamine and morphine of definite value. 

The dose of atropine sulfate or scopolamine hydrobromide used as a 
preanesthetic agent (0.3 to 0.65 mg.) has essentially no inhibitory effects 
on the parasympathetic system except for that portion regulating the 
secretion from the salivary glands and the mucous glands in the mucosa 
of the oral and respiratory tracts. There is no paralyzing action on the 
vagus nerves to the heart with the usual small dose; in fact, atropine 
sulfate or scopolamine hydrobromide in amounts of 0.75 mg. or less 
actually produces bradycardia in man, as has been shown by McGuigan,” 
Harris,**> Kochman ** and Platz.1* This bradycardia is due apparently 
to the effect of these agents in stimulating the medullary centers and 
making the vagovagal reflex more active. When 1 to 2 mg. doses of 
atropine sulfate or scopolamine hydrobromide are given, the paralyzing 
effect on the peripheral endings of the vagi predominates, and one 
obtains a marked increase in the heart rate, but even with these large 
doses there is a preliminary reduction of the heart rate in man, as was 
shown by Sturgis and his associates.** In experiments by Baxter and 
me ?® jit was observed that when atropine sulfate or scopolamine hydro- 
bromide was given to dogs in small amounts (0.5 mg. or less) after 
administration of morphine, the heart rate was decreased, and auriculo- 
ventricular block of varying degree occurred. One may be certain, then, 
that the amount of either of these two drugs usually employed clinically 
as a preanesthetic medicament has little or no effect as far as paralyzing 
the cardiac branches of the vagus nerves is concerned. 

If the general anesthetic agent is to be such a substance as nitrogen 
monoxide or ethylene, which does not irritate the upper respiratory tract 
and thus does not cause an increase in salivary and mucous secretion,”° 
there is little value in the use of atropine or scopolamine as a pre- 


14. McGuigan, H.: The Effect of Small Doses of Atropin on the Heart Rate, 
J. A. M. A. 76:1338-1340 (May 14) 1921. 

15. Harris, I.: The Action of Digitalis and Atropine on the Peripheral Blood 
Pressure, Lancet 1:1072-1074, 1921. 

16. Kochman, M.: Beitrage zur Wirkung des Scopolamin HBr, Arch. internat 
de pharmacodyn. et de thérap. 12:90-128, 1904. 

17. Platz, O.: Wirkung des Atropins auf Puls und Blutdruck, Ztschr. f. d. 
ges. exper. Med. 28:81-89, 1922. 

18. Sturgis, C. C.; Wearn, J. T., and Tompkins, E. H.: Effects of the Injection 
of Atropine on the Pulse Rate, Blood Pressure and Basal Metabolism in Cases of 
Effort Syndrome, Am. J. M. Sc. 188:496-502, 1919. 

19. Robbins, B. H., and Baxter, J. H., Jr.: Unpublished data. 

20. Robbins, B. H.: Effects of Various Anesthetics on Salivary Secretion. 
J. Pharmacol. & Exper. Therap. 54:426-432, 1935. 
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anesthetic agent.** When ether, which has been shown to depress the 
vagovagal reflex,** is given the paralytic action of atropine on the vagus 
nerves to the heart is not necessary, but its use is essential for its effect 
in reducing the secretion of the salivary and mucous glands. 

The high frequency of cardiac irregularities present during chloro- 
form anesthesia is the reason for using atropine, as has been stated by 
Leake,** but the quantity necessary for paralysis of the vagus nerves is 
far greater than the amount usually employed. 

When cyclopropane is to be used, either atropine sulfate or scopo- 
lamine hydrobromide should be administered to reduce the secretions 
of the upper respiratory tract. It is well known that bradycardia and 
ventricular escape (extrasystole) are frequently observed during cyclo- 
propane anesthesia, and the use of atropine sulfate or scopolamine 
hydrobromide to prevent these changes would seem to be indicated, but 
here again the dose would have to be much larger than the usual 0.3 
to 0.65 mg. In many experimental studies by Seevers and his asso- 
ciates,*> Meek and his associates ** and Baxter and me,** it has been 
shown that deep anesthesia in dogs can be maintained with cyclopropane 
without the development of abnormal changes in the heart as shown by 
electrocardiographic records, but Baxter, Fitzhugh and I ** have shown 
that as soon as one uses morphine as a preanesthetic medicament brady- 
cardia and ventricular escape are observed in practically all planes of 
anesthesia produced by cyclopropane; this is attributed to a combined 


action of morphine and cyclopropane on the vagus system.*° These 


21. Clement, F. W.: Nitrous Oxide-Oxygen Anesthesia, Philadelphia, Lea & 
Febiger, 1939. 

22. Shafer, G. D.; Underwood, F. J., and Gaynor, E. P.: The Action of 
Amytal in Impairing Vagus Cardiac Inhibitory Effects, Am. J. Physiol. 91:461-466, 
1930. 

23. Meek, W. J.; Hathaway, H. R., and Orth, O. S.: Effects of Ether, Chloro- 
form and Cyclopropane on Cardiac Automaticity, J. Pharmacol. & Exper. Therap. 
61: 240-252, 1937. 

24. Robbins, B. H., and Baxter, J. H., Jr.: Studies of Cyclopropane: III. The 
Relation of Electrocardiographic Changes to the Arterial Concentrations of Oxygen, 
Carbon Dioxide and Cyclopropane in Dogs Anesthetized with Cyclopropane, J. 
Pharmacol. & Exper. Therap. 61:162-174, 1937. 

25. Robbins, B. H.; Baxter, J. H., Jr., and Fitzhugh, O. H.: Studies of Cyclo- 
propane: The Use of Barbiturates in Preventing Cardiac Irregularities Under 
Cyclopropane or Morphine and Cyclopropane Anesthesia, Ann. Surg. 110:84-93, 
1939. Robbins, B. H., and Baxter, J. H., Jr.: Studies of Cyclopropane: VIII. 
The Effect of Premedication with Morphine or Amytal upon the Heart Rate, 
Rhythm and Blood Pressure in Dogs Under Cyclopropane Anesthesia, J. Phar- 
macol. & Exper. Therap. 68:85-95, 1940. 

26. Robbins, B. H.; Fitzhugh, O. G., and Baxter, J. H., Jr.: Studies of Cyclo- 
propane: VII. An Analysis of the Factors Controlling the Heart Rate in Dogs 
Anesthetized with Cyclopropane or Ether After Premedication with Morphine, 
J. Pharmacol. & Exper. Therap. 66:206-215, 1939; Action of Morphine in Slowing 
the Pulse, ibid. 66:216-223, 1939. 
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irregularities can be abolished by large doses of atropine or scopolamine, 
but with small doses the bradycardia and auriculoventricular block are 
increased. These irregularities may be abolished by small doses of 
amytal, which has been shown to decrease vagal activity. For these 
reasons as well as others, Baxter, Fitzhugh and I ** have suggested that 
a barbiturate should replace morphine as the main preanesthetic agent 
when cyclopropane is to be used. This suggestion, derived from experi- 
mental studies with dogs, has been supported clinically, as was reported 
in the Lancet,** in which, in a discussion of the aforementioned report *° 
it was stated: “These experiments will confirm a practice that has 
already been adopted, on empirical grounds, by a good many of the 
anesthetists who have had wide experience of cyclopropane.” 

Rovenstine and Cullen,”* in discussing the anesthetic management of 
patients with a hyperactive carotid sinus reflex, stated that barbiturates 
(evipal, pernoston, pentothal) depress or abolish the effect of the carotid 
sinus reflex on the heart; Weiss and Baker *® have shown that atropine 
in amounts sufficient to release the heart from the normal vagal tone 
also prevents cardiac slowing in patients with a hyperactive carotid sinus 
reflex but that phenobarbital in relatively large doses has no such effect. 

The relation of mechanical irritation of the upper respiratory tract 
to reflex changes in the heart has been investigated by Reid and Brace.*° 
They found that introduction of a tracheal catheter as well as inflation 
of the Waters-Guedel cuff frequently led to cardiac irregularities as 
shown by electrocardiographic records, and they attributed these cardiac 
changes to the vagovagal reflex. Although they stated that cyclopropane 
anesthesia frequently produces cardiac irregularities, those produced by 
mechanical manipulation in the trachea may occur when nitrogen 
monoxide or nitrogen monoxide and ether are being used. Since mor- 
phine increases vagal tone, they advised that atropine should be given 
together with the morphine to abolish the reflex inhibition of the heart. 
In this relation Weiss and Ferris ** showed that a dose of atropine 


sulfate of 1.5 mg. was necessary to abolish this type of vagovagal effect 
on the heart. 


27. Morphine or Barbiturates Before Cyclopropane? Annotations, Lancet 2: 
704, 1939. 

28. Rovenstine, E. A., and Cullen, S. C.: The Anesthetic Management of 
Patients with a Hyperactive Carotid Sinus Reflex, Surgery 6:167-176, 1939. 

29. Weiss, S., and Baker, J. P.: The Carotid Sinus Reflex in Health and 
Disease, Medicine 12:297-354, 1933. 

30. Reid, L. C., and Brace, D. E.: Irritation of the Respiratory Tract and Its 
Effect upon the Heart, Surg., Gynec. & Obst. 70:157-162, 1940. 

31. Weiss, S., and Ferris, E. B.: Adams-Stokes Syndrome with Transient 
Complete Heart Block of Vago-Vagal Reflex Origin, Arch. Int. Med. 54:931-951 
(Dec.) 1934. 
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In discussing ventricular fibrillation in relation to anesthesia and 
preanesthetic medication, Guedel and Knoefel** pointed out that 
hyperactivity of the sympathetic system and the increased output of 
epinephrine are factors which predispose to ventricular fibrillation, and, 
since morphine not only does not depress the sympathetic system but 
actually causes an increase in epinephrine output, this agent should 
be supplanted by barbiturates, which depress the sympathetic nervous 
system in addition to producing sedation. 


CORRECTIVES IN LOCAL AND SPINAL ANESTHESIA 


In patients who are to have operative procedures carried out with the 
operative region under spinal, paravertebral or local anesthesia, a pre- 
liminary dose of morphine or of a barbiturate is of value in giving the 
patient mental or psychic relief before as well as during the operation. 
The dose and time of administration should be about the same as for 
medication preceding use of a general anesthetic. 

With spinal anesthesia or paravertebral block a marked fall in blood 
pressure is frequently encountered, due to paralysis of the sympathetic 
nerves with subsequent pooling of blood in the arterioles and capillaries, 
which in turn leads to a stagnant anoxia, as has been shown by Shaw 
and his associates.** In order to counteract this effect one of the longer- 
acting sympathomimetic amines should be injected some fifteen minutes 
before the beginning of spinal or paravertebral anesthesia. Ephedrine 
has been employed most widely for this purpose and has been found very 
satisfactory. 

After preanesthetic medication with barbiturates, Tatum and his 
associates ** and Knoefel and his co-workers ** found that animals 
require two to four times as much cocaine or procaine hydrochloride to 
produce toxic manifestations as did animals to which barbiturates were 
not administered. This observation would indicate that premedication 
with barbiturates may be of value in preventing toxic manifestations due 
to absorption of local anesthetics during surgical procedures in man. 


32. Guedel, A. E., and Knoefel, P. K.: Ventricular Fibrillation in Anesthesia, 
Am. J. Surg. 34:496-499, 1936. 

33. Shaw, J. L.; Steele, B. F., and Lamb, C. A.: Effect of Anesthesia on 
Blood Oxygen: Study of Effect of Spinal Anesthesia on Oxygen in Arterial and 
Venous Blood, Arch. Surg. 35:503-511 (Sept.) 1937. 

34. Tatum, A. L.; Atkinson, A. J., and Collins, K. H.: Acute Cocaine Poison- 
ing, Its Prophylaxis and Treatment in Laboratory Animals, J. Pharmacol. & 
Exper. Therap. 26:325-335, 1925. 

35. Knoefel, P. K.; Herwick, R. P., and Lovenhart, A. S.: The Prevention of 


Acute Intoxication from Local Anesthetics, J. Pharmacol. & Exper. Therap. 39: 
397-411, 1930. 
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The observation of Meek and Seevers * that barbiturate premedica- 
tion protects against the cardiac irregularities produced by ephedrine is 
a factor supporting the use of barbiturates for patients who are to receive 
ephedrine to prevent the fall in blood pressure during spinal anesthesia. 

If the recent observations on rabbits by Cunningham and Bieter,*’ 
who reported that substituting an equimolar solution of calcium chloride 
and magnesium chloride for 30 per cent of the sodium chloride solution 
used to dissolve procaine hydrochloride for spinal anesthesia causes an 
increase in duration of sensory anesthesia of 800 per cent and in duration 
of motor anesthesia of 200 per cent in animals without any signs of irrita- 
tion, are found to obtain in man, a further step in increasing the safety 
of spinal anesthesia will have been taken. 





PREANESTHETIC MEDICATION IN RELATION TO ANOXIA 


The present concept of anoxia as divided into four types, anoxic, 
anemic, stagnant and histotoxic, may be discussed briefly in relation to 
preanesthetic medication. 

Anoxic Anoxia.—There is some evidence that preanesthetic medica- 
tion gives rise to slight anoxic anoxia. Data on the oxygen saturation of 
arterial blood from dogs after administration of morphine, as reported 
by Blalock,** show that there is a reduction of saturation of 3 to 4 per 
cent and that when administration of morphine is followed by ether 
anesthesia there is a further decrease of 3 to 15 per cent in the oxygen 
saturation of the arterial blood, depending in part on the depth of 
anesthesia. 

More recently McClure and his associates *® have reported that in 
man after preanesthetic medication with seconal or cyclopal there is a 
decrease of 5 to 20 per cent in oxygen saturation of arterial blood ; after 
avertin with amylene hydrate, 70 to 90 mg. per kilogram, a reduction 
of 2 to 20 per cent, and after spinal anesthesia following morphine or 
seconal premedication, a reduction of only 1 to 10 per cent. Likewise, 
in dogs which receive full anesthetic doses of evipal there is a reduction 
of 15 per cent; with seconal a reduction of 15 per cent; with pento- 
barbital a reduction of 25 per cent; with amytal a reduction of 10 to 25 
per cent; with dial a reduction of 7 to 8 per cent, and with avertin with 
amylene hydrate a reduction of 12 per cent. 





36. Meek, W. J., and Seevers, M. H.: The Cardiac Irregularities Produced 
by Ephedrine and a Protective Action of Sodium Barbital, J. Pharmacol. & Exper. 
Therap. 51:287-307, 1934. 

37. Cunningham, R. L., and Bieter, R. N.: Experiments on the Potentiation 
of Procaine Spinal Anesthesia in the Rabbit, J. Pharmacol. & Exper. Therap. 
66:410-422, 1939, 

38. Blalock, A.: Cardiac Output in Dogs During Ether Anesthesia, Arch. 
Surg. 14:732-751 (March) ; 921-933 (April) ; 978-990 (May) 1927. 

39. McClure, R. D.; Hartman, F. W.; Schnedorf, J. G., and Schelling, V.: 
Anoxia, Ann. Surg. 110:835-850, 1939. 
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These studies, together with others, would indicate that when mor- 
phine, avertin or a barbiturate is given in moderate to full anesthetic 
doses anoxic anoxia may follow. 

Anemic Anoxia.—Searles *° has shown that amytal in full anesthetic 
doses in dogs usually produces a reduction of the hematocrit, hemo- 
globin and red cell values of some 20 per cent, due to the sedimentation 
of red cells in the spleen. If similar results are found in man with small 
doses of barbiturates (amytal), then it might be considered that bar- 
biturates produce anemic anoxia. 

Stagnant Anoxia——Shaw and his co-workers ** have shown that 
spinal anesthesia produces stagnant anoxia and that the use of vaso- 
constrictor drugs which act principally on the capillary walls should 
be employed to prevent this condition. 

Histotoxic Anoxia.—In discussing the relation of preanesthetic 
medication to anoxia, McClure and his associates *® stated: ‘Narcotics, 
particularly morphine and barbiturate derivatives in moderate to large 
doses, tend to produce anoxia, especially of the histotoxic type.” This 
conclusion is based on their own work and on the publications of Quastel 
and Wheatley,** Jowett and Quastel ** and Jowett.** 

They (McClure and his associates **) presented two tables (I and 
X) showing the decrease in oxygen uptake of brain tissue (slices) 
apparently removed from the animal (species not given) after admin- 
istration of barbiturates, morphine or avertin with amylene hydrate. 
The data in these tables are interpreted as showing that these agents 
produce histotoxic anoxia, but because of the lack of descriptive informa- 
tion in the text it is impossible to evaluate them properly. 

Jowett and Quastel,*? using a concentration of evipal of 0.033 per 
cent on tissue from the guinea pig, found that the increased oxygen 
uptake after addition of dextrose to the Warburg cup was 33 per cent 
less than in the control brain tissue, whereas the same concentration of 
evipal reduced the oxygen uptake of the spleen, testis and slices of liver 
only 17, 16 and 2 per cent respectively. This concentration of evipal 
(0.033 per cent) is three to four times the concentration found by 
Kennedy ** to kill the normal guinea pig. A concentration of 0.016 

40. Searles, P. W.: The Effect of Ether and Sodium Amytal Anesthesia on 
the Blood, Am. J. Surg. 41:399-404, 1938. 

41. Quastel, J. H., and Wheatley, A. H. M.: Narcosis and Oxidations of the 
Brain, Proc. Roy. Soc., London, s.B 112:60-79, 1932; Narcotics and Brain Oxida- 


tions: Reversibility of Narcotic Action in Vitro, Biochem. J. 28:1521-1529, 1934. 

42. Jowett, M., and Quastel, J. H.: Effects of Narcotics on Tissue Oxidation, 
Biochem. J. 31:565-578, 1937. 

43. Jowett, M.: The Action of Narcotics on Brain Respiration, J. Physiol. 
92:322-335, 1938. 

44. Kennedy, W. P.: Sodium Salt of C-C-Cyclohexenyl-Methyl-N-Methy! 
Barbituric Acid (Evipan) Anesthesia in Laboratory Animals, J. Pharmacol. & 
Exper. Therap. 50:347-353, 1934. 
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per cent of evipal reduced the oxygen uptake by 10 per cent, but again 
this is three times the dose which will produce anesthesia of sixty 
minutes’ duration in the guinea pig. 

Quastel and Wheatley,** in studying the effect of phenobarbital, 
barbital and chloral hydrate in 0.12 per cent concentration in vitro (four 
to eight times the fatal dose in vivo), found a reduction of oxygen 
uptake after dextrose was added of 20 to 94 per cent, but when 0.12 
per cent ethyl carbamate (urethane) or paraldehyde 0.12 per cent was 
added in vitro (an approximate anesthetic concentration in vivo) the 
oxygen uptake was reduced only 17 and 3 per cent respectively. 

Wortis,*® using the Barcroft-Warburg technic, found that morphine 
sulfate added to brain tissue in vitro (32 and 8 mg. per hundred cubic 
centimeters) caused no reduction in oxygen uptake or respiratory 
quotient. Phenobarbital of 0.5 per cent concentration in the cup (thirty 
times the anesthetic concentration in vivo) produced a marked reduction 
of oxygen uptake both before and after the addition of dextrose. 

When brain tissue was removed from rats and cats after administra- 
tion of full anesthetic doses of amytal or butylbromallylbarbiturate or 
120 mg. of morphine sulfate per kilogram and the oxygen uptake was 
followed for two hours or more, Wortis * found no significant differ- 
ence in rate of oxidation between the tissues from animals receiving 
drugs and those from control animals. The addition of dextrose to the 
cup did not bring out any difference between the tissue from the medi- 
cated and that from the control animals. 

Groce and Pierce *° found that when morphine sulfate was given to 
rats (50 mg. per hundred grams) and the brain tissue removed one hour 
later the rate of oxygen uptake when dextrose was added at the begin- 
ning of the experiment was identical in the tissue obtained from the 
morphine-treated and that from the control rats. When no dextrose 
was added to the cup the rate of oxygen uptake was greater in tissue 
from morphine-medicated rats than in that from control rats; this is 
explained by the fact that morphine produces an increase in dextrose in 
the blood, so that the tissue from the rats which received morphine had 
a greater reserve of dextrose than the brain tissue from control rats. 

Likewise, Schideman and Seevers ** found that the rate of oxygen 
uptake of minced brain from the rat was the same in the cup containing 


45. Wortis, S. B.: Respiratory Metabolism of Excised Brain Tissue: II. The 
Effects of Some Drugs on Brain Oxidation, Arch. Neurol. & Psychiat. 33:1022- 
1029 (May) 1935. 

46. Groce, E. C., and Pierce, I. H.: Effect of Morphine on the Oxygen Con- 
sumption of Brain Tissue in the Rat, J. Pharmacol. & Exper. Therap. 53:156-168, 
1935. 

47. Schideman, F. E., and Seevers, M. H.: Some Effects of Morphine on the 
Respiration of Brain, Spinal Cord and Skeletal Muscle in Vitro, J. Pharmacol. & 
Exper. Therap., to be published. 
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morphine as in the control cup. The addition of pyruvate or dextrose 
failed to bring out any significant depressing effect of morphine on the 
oxidation of the brain. 

The data in the literature at present show that the preanesthetic 
drugs morphine, barbiturates and avertin in amylene hydrate, when 
added to brain tissue in relatively very high doses, will inhibit in part 
the increase in extra oxygen uptake in the presence of added substrate, 
particularly dextrose (the data of Schideman and Seevers are excepted). 
When, however, morphine or a barbiturate is used to produce deep 
anesthesia in animals and then the brain tissue studied for oxygen uptake 
there are few or no convincing data indicating that these agents alter 
the utilization of oxygen by the brain tissue. With these observations 
in mind it is difficult to see how the use of morphine or a barbiturate 
as a preanesthetic agent gives rise to the histotoxic type of anoxia. 


SUMMARY 


The general custom of administering nonvolatile chemical agents, 
i. e., morphine, barbiturates or avertin with amylene hydrate, to produce 
depression of the central nervous system in patients before the induction 
of anesthesia is based on sound principles. The type and amount of 
such agents administered vary from patient to patient, depending on 
the individual characteristics of the patient as well as on the anesthetic 
agent to be employed. Preanesthetic sedation must, therefore, be 
individualized. 

The use of special agents, i. e., atropine, scopolamine, barbiturates or 
ephedrine, to prevent or counteract undesirable side reactions due to the 
effect of the anesthetic is of special value in maintaining the anesthetized 
subject in the best possible condition. These special agents have been 
discussed in relation to the effects they produce on the different tissues 
of the body. 

The subject of anoxia in relation to preanesthetic sedation has been 
discussed. Anoxic anoxia may result from respiratory depression when 
large doses of morphine, barbiturates or avertin with amylene hydrate 
are given. Anemic anoxia may possibly result from premedication with 
amytal. Stagnant anoxia as a result of spinal anesthesia may be pre- 
vented by the use of ephedrine. 

There is little or no evidence that the preanesthetic sedatives when 
used in ordinary amounts cause anoxia of the histotoxic type. 

The judicious use of preanesthetic agents, both adjuvants and correc- 
tives, should be of great value to the anesthetist in reducing the number 
of undesirable changes occurring during anesthesia. 





PREOPERATIVE AND POSTOPERATIVE TREATMENT 
OF THE PATIENT WITH DIABETES 


LELAND S. McKITTRICK, M.D. 
AND 
HOWARD F. ROOT, M.D. 
BOSTON 


In this discussion we shall presuppose an understanding of the 
handicaps of the diabetic patient in addition to his carbohydrate intol- 
erance. We refer to the high incidence of arteriosclerosis, particularly 
in the coronary vessels and the vessels of the kidneys; the susceptibility 
to and seriousness of infection both in the field of operation and in the 
urinary tract ; the effect of prolonged or acute sepsis on the diabetic state, 
and the frequency with which pressure, of little consequence to the non- 
diabetic patient, may result in an area of necrosis, particularly on the 
heels and over the sacrum. 

We also assume a careful evaluation and treatment of the patient’s 
general condition, with particular reference to his state of nutrition and 
any vitamin or other deficiency which may exist. 


PREOPERATIVE TREATMENT 


Operations of Election.—It is our aim, in general, to send the diabetic 
patient to the operating room well fed, with the liver well stocked with 
glycogen and with the urine showing no acid and little or no sugar. 

Controlled Diabetes: The diabetic patient under treatment who, on 
an adequate diet, controls his diabetes with or without the aid of insulin 
needs little special preparation for operation. Such a patient spends 
never less than forty-eight hours but rarely more than seventy-two hours 
in the hospital prior to operation unless the nature of the proposed 
surgical procedure requires a longer period of preparation. 

The preoperative diet should be rather more simple than the coarse 
food which such a patient is probably accustomed to taking. 

Insulin is given in amounts comparable to the patient’s usual require- 
ment, though probably in smaller doses and more frequently. If the 
patient is taking regular insulin, no attempt is made to change to prot- 
amine zinc insulin before operation, although protamine zinc insulin given 
on the morning of operation, by virtue of its long-continued action, gives 
excellent protection during the operative period. One half to two thirds 


of the usual dose of insulin should be given on the morning of operation. 


From the New England Deaconess Hospital. 
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Among 193 diabetic patients recently operated on at the New 
England Deaconess Hospital, 79 took protamine zinc insulin alone, 79 
took regular insulin combined with protamine zinc insulin, 27 took 
regular insulin only and 8 were taking no insulin before operation. At 
their discharge, 103 of these patients were taking protamine zinc insulin 
only (one dose a day), 65 were taking one dose of protamine zinc 
insulin and one dose of regular insulin, the average amount being 12 
units of crystalline insulin and 40 units of protamine zinc insulin, and 
23 patients continued taking crystalline insulin only. Two patients 
were taking no insulin at discharge. 

It was,formerly our custom to give nourishing fluids to within four 
hours of operation. Experience showed, however, that in many instances 
fluid was still in the stomach at the time of operation and that it could 
not be depended on to increase the glycogen reserve. The practice was 
therefore discontinued, and now no nourishing liquids are given within 
twelve hours of operation. A fluid intake to assure an oufput of at 
least 1,500 cc. per day should be given. If necessary, parenteral fluids 
in the form of physiologic solution of sodium chloride with or without 5 
per cent dextrose, depending on the carbohydrate need, are given. We 
do not routinely give either hypodermoclysis or intravenous fluid on the 
morning of operation before the patient goes to the operating room unless 
there is some specific indication for it. 

Untreated or Uncontrolled Diabetes: If the diabetic patient has 
not been undergoing dietary treatment, a sufficiently long period of 
preparation should be undertaken to assure proper nourishment before 
an operation of election is done. Any sudden and rapid restriction of 
diet, especially of the carbohydrates, may result in disaster. Acidosis, 
disturbances of hepatic function and even anuria have been so produced. 
Ten patients who recently underwent amputation of a leg had an average 
diet during the days preceding operation of 140 Gm. of carbohydrate, 
68 Gm. of protein (the equivalent of 0.8 Gm. per kilogram of body 
weight) and fat to a total of 1,555 calories, or an average of 23 calories 
per kilogram of body weight. The untreated patient should be given 
protamine zinc insulin supplemented by regular insulin as needed. If a 
patient has been under treatment for a long time and is reasonably well 
controlled on a diet the proportions of which are not just what one 
might wish, changes in diet should be made very gradually. 

Emergency Operations.—It is important neither to delay a necessary 
operation nor, in the presence of infection, to use massive doses of 
insulin to render the urine free of sugar before operation is undertaken. 
If time permits, the urine should be rendered free of diacetic acid. If, on 
the other hand, the urgency of the surgical condition is such as to neces- 
sitate immediate operation, the surgeon must recognize the increased 
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hazards of operation and the limitations placed on the magnitude and 
extent of the operative procedure as well as on the use of ether anes- 
thesia. Such operations not only greatly increase the difficulties of 
controlling the diabetic state but are done on patients whose resistance 
to trauma and infection is below that which can be obtained by more 
deliberate preparation. 


POSTOPERATIVE TREATMENT 


Diet and Fluid.—It is customary to give each patient 1,500 cc. of 
2.5 per cent dextrose in physiologic solution of sodium chloride by hypo- 
dermoclysis promptly on his return from the operating room. One 
thousand to 1,500 cc. of 5 per cent dextrose in physiologic solution of 
sodium chloride is given intravenously in the late afternoon or early 
evening of the same day. Thereafter the total fluid intake is 3,000 to 
4,000 ce. daily. It is hoped to maintain an output of 1,500 cc. or more 
of urine daily. However, because we have seen elderly patients who at 
necropsy have showed edema of the lungs, we hesitate to give larger 
quantities of fluids to our older patients with questionable cardiac 
reserve. Unless there is a chloride deficiency or loss of chloride by 
diarrhea, vomiting or excessive perspiration, we rarely give more than 
30 Gm. of salt in a fluid administered parenterally. 

Except when the nature of the operation requires special dietary 
regulations, liquids, such as oatmeal gruel made with water, hot tea 
or coffee (with crackers or toast) are given freely, and ginger ale and 
orange juice with egg white are given sparingly on the day after opera- 
tion. On the second postoperative day milk and, if the patient desires, 
cooked cereals, junket or boiled custard are added to the diet. There- 
after the diet is increased according to the patient’s tolerance and desires. 
If possible, 100 to 150 Gm. of carbohydrate is given daily, any amount 
not taken by mouth being supplied by parenteral administration in the 
form of 5 per cent dextrose by vein or 2.5 per cent dextrose in physio- 
logic solution of sodium chloride under the skin. Occasionally as much 
as 300 Gm. of carbohydrate may be given in cases of severe damage to 
the liver. Eventually a diet approximating 160 Gm. of carbohydrate, 
75 Gm. of protein and 90 Gm. of fat will be attained. This represents 
the average diet on discharge of 10 patients after amputation of a leg 
for gangrene. 


Insulin.—The availability of two types of insulin, the rapidly acting 
crystalline insulin and the more slowly acting protamine zinc insulin, 
provides two means of controlling glycosuria and acidosis. These drugs 
are so potent that their dangers as well as their great advantages at the 
time of operation must be fully understood. 

Insulin reactions due to hypoglycemia present a real danger unless 
nurses, house officers and the physician in charge are prepared to 
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recognize and treat them properly. The characteristic sudden weakness, 
hunger, nervousness, sweating and pallor occurring three to four hours 
after the giving of the rapidly acting insulin or twenty-two to twenty- 
four hours after administration of protamine zinc insulin should be easily 
recognized. On the other hand, certain symptoms may be masked by 
other symptoms or, indeed, may be absent in the patient whose clinical 
picture is complicated by some surgical condition. Almost any mental 
change, from nervousness to actual unconsciousness, convulsions or a 
maniacal state, may occur, and the physician’s first thought when any 
unusual symptoms appear in the diabetic patient who has taken insulin 
should be the necessity for diagnosis of possible hypoglycemia by an 
immediate examination of the level of blood sugar. A venous infusion 
of 10 per cent dextrose may be started at once and may be continued 
or discontinued, depending on the level of blood sugar. 

It is important to recognize that it is much easier to avoid diabetic 
coma than insulin shock, that normal repair of the wound will take place 
with a decreasing amount of sugar in the urine even though the blood 
sugar level may be as high as 180 or 200 mg. per hundred cubic centi- 
meters for four or five days after operation and that therefore no attempt 
need be made to render the urine free of sugar during the first three 
or four days of the postoperative course. 

Our usual postoperative insulin routine is as follows: (1) test the 
urine (Benedict’s test) every four hours and (2) give insulin (crystal- 
line), 15 units if the reaction is red, 10 units if it is yellow and 5 units 
if it is yellow-green. 

As soon as the patient can take his usual amount of food, the dose 
of protamine zinc insulin may be returned to its preoperative level, with 
addition of crystalline insulin in accordance with the results of the test. 
During the convalescence, when the urine becomes free of sugar it may 
be desirable to test the need for insulin by omitting or reducing a single 
dose, usually the noon dose first. Determinations of the value for blood 
sugar should be made as soon as the urine becomes free of sugar, as a 
safeguard against hypoglycemic reaction. 


COMMENT 


Paralysis of the bladder, particularly in elderly diabetic patients, is 
by no means uncommon and is often without symptoms. In the case of 
such a patient, therefore, the result of a test of urine not obtained by 
catheter may not represent the true excretion of sugar at that time but 
rather that in the accumulated urine of some hours before. A red 


reaction thus may lead to unnecessary administration of insulin and 
serious hypoglycemia. 
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Patients with active acute infectious processes which may go on for 
days, for example, carbuncles or infections of the extremities, may 
require increase of the dose of insulin to as much as 100 to 150 units 
per day. Then, suddenly, after drainage of the carbuncle or amputation 
of the limb, the patient’s tolerance may rapidly improve, with the result 
that if the high dose has been continued serious hypoglycemia will occur. 
For this reason it is our practice in surgical conditions such as these not 
only to make a quantitative determination of the concentration of sugar 
in the twenty-four hour specimen of urine but, in addition, to test single 
specimens at two-hour intervals during the day, so that a continuous 
picture of the sugar excretion is obtained. Thus if the patient suddenly 
begins to excrete specimens free of sugar the dose of insulin can be 
immediately omitted. 

The administration of dextrose solution intravenously as a means 
of feeding the diabetic patient after operation is of great value, but 
hypoglycemia develops easily if insulin is administered at the same time 
as the dextrose. Also, if insulin is administered according to the amount 
of sugar in the first urine voided after administration of intravenous 
dextrose, hypoglycemic reaction will frequently occur. A good practice 
is to give a small dose of insulin, depending on the amount of sugar in 
the urine just before dextrose is given intravenously. No insulin is 
given in an attempt to utilize the dextrose about to be administered. 
The patient is encouraged to void two hours after the injection has been 
completed. The urine will in all probability contain a large amount 
of sugar. If insulin is given depending on the amount of sugar con- 
tained in this specimen, the level of blood sugar may be falling in response 
to the stimulation produced by the dextrose solution, and the insulin 
will then provoke serious hypoglycemia. If any subsequent specimens 
of urine contain sugar, however, the usual order for insulin may be 
safely followed. 

SUMMARY 


The diabetic patient, in addition to his metabolic disturbance, has 
many hazards commonly associated with his disease which must be 
carefully evaluated and, as far as possible, corrected in the preparation 
of the patient for operation. 

A diabetic patient should go to the operating room well nourished, 
with his liver well stocked with glycogen and with the urine free of acid 
and containing little or no sugar. 

The postoperative fluid and dietary routine of the diabetic patient 


is not unlike that of the nondiabetic surgical patient, particularly during 
the first four or five days. A carbohydrate intake of from 100 to 
150 Gm. should be maintained by parenteral administration of dextrose 
if the patient is not able to take it by mouth. 
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Insulin is given (depending on the urinary excretion of sugar) in 
small amounts and frequently. Hypoglycemic reactions are more diffi- 
cult to avoid when insulin is being given than is acidosis, and all mem- 
bers of the team must be constantly alert so as to assure an early 
diagnosis and prompt treatment. The paretic bladder, the rapid gain in 
tolerance following removal or drainage of infected areas and attempts 
to utilize all of the sugar given in intravenous infusion represent some 
of the more common causes of insulin reaction. 
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PREOPERATIVE AND POSTOPERATIVE CARE OF 
PATIENTS WITH LESIONS OF THE STOMACH 
AND OF THE DUODENUM 


WALTMAN WALTERS, M.D., D.Sc. 
AND 
HOWARD R. HARTMAN, M.D. 
ROCHESTER, MINN. 


The principles that underlie the preoperative preparation of patients 
who have lesions of the stomach and of the duodenum are concerned 
for the most part with attempts to facilitate compensation for the effects 
of obstruction with its associated metabolic disturbances, such as dehy- 
dration and avitaminosis, and with anemia due to hemorrhage. Although 
these principles are applicable in the main to the preparation of patients 
for operation, they apply equally well when like conditions develop 
postoperatively. However, the appearance of such conditions subse- 
quent to operation fortunately is of infrequent occurrence. Although 
the principles of preoperative therapy directed toward control of physio- 
logic chemical changes are similar to those of postoperative treatment, 


the patient’s response to the acute phases of postoperative complications 
may be more severe, with a much greater general systemic reaction than 
the response to some chronic phase that exists prior to operation. In 
the latter instance there is usually sufficient time, if proper treatment 
is forthcoming, for the patient’s physiologic processes to compensate 
for some of the effects of the disease. 


PREOPERATIVE CARE 


Obstruction.—The most frequent lesion that produces obstruction 
of the stomach and duodenum is chronic duodenal ulcer. In many cases, 
gastric ulcers of the lesser curvature of the stomach may produce sufficient 
disturbance of gastric motility to lead to pylorospasm and to an obstruc- 
tion of a considerable degree. Malignant lesions of the lower third of 
the stomach not infrequently produce varying degrees of obstruction. 

Whatever the cause, such obstructing lesions produce considerable 
metabolic and chemical changes as the result of inability of solid food 
to pass the point of obstruction and probably allow absorption of products 
of delayed and altered proteolysis ; thus, various degrees of avitaminosis 


From the Division of Surgery (Dr. Walters) and the Division of Medicine 
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and states of nutritional deficiency develop. The inability of fluids 
sufficient to meet the bodily requirement to pass the obstructed region 
and the loss of gastric secretion with its acid and chloride, when present, 
result in various degrees of alkalosis and hypochloremia. The last- 
mentioned changes may occur as the result of toxemia due to dehydra- 
tion even in the absence of vomiting. These toxic factors were called 
to our attention in 1923 by the classic experiments of Haden and Orr! 
and by the clinical report of Brown, Eusterman, Hartman and Rown- 
tree.* Recently, Peters,* in discussing metabolic disorders associated 
with gastrointestinal disease, called attention to the reduction of the 
level of sodium in cases of pyloric obstruction, expressing the belief that 
this has a greater significance than reduction of the level of chloride 
or of that of bicarbonate because the concentration of sodium does not 
suffer until a considerable degree of dehydration has occurred. Com- 
pensation for the toxemia of dehydration with alkalosis, hypochloremia 
and loss of sodium by intravenous administration of solutions of sodium 
chloride with and without dextrose has been a routine in the preopera- 
tive preparation of patients who have gastric or duodenal obstruction 
with retention of more than 300 cc. of gastric contents. 

The need for treatment depends not on the amount of gastric contents 
retained when the study is made but on the alteration of blood chemistry 
coincidental with the obstruction. We feel that the toxic state is deter- 
mined by the degree of persistency of the obstruction. Intermittent 
obstruction—even complete obstruction occurring intermittently—is not 
likely to permit severe toxic avitaminosis or a state of nutritional defi- 
ciency to develop. Patients with intermittent obstruction usually are 
sent into the hospital a few days prior to operation; they receive intra- 
venous injections of physiologic solution of sodium chloride and of 
dextrose solutions. The amount of each that is necessary is dependent 
on the requirements of the individual patient for establishment of a 
proper fluid balance and a normal acid base equilibrium, which includes 
restoration of the blood chlorides to a normal level. This is possible 
in cases in which such treatment is not contraindicated by the presence 
of some associated complicating condition, such as diabetes or cardiac 


1. Haden, R. L., and Orr, T. G.: The Cause of Certain Acute Symptoms 
Following Gastro-Enterostomy, Bull. Johns Hepkins Hosp. 34:26-30 (Jan.) 1923. 

2. Brown, G. E.; Eusterman, G. B.; Hartman, H. R., and Rowntree, L. G.: 
Toxic Nephritis in Pyloric and Duodenal Obstruction: Renal Insufficiency Com- 
plicating Gastric Tetany, Arch. Int. Med. 32:425-455 (Sept.) 1923. 

3. Peters, J. J.: Metabolic Disorders in Gastrointestinal Disease, Rev. Gastro- 
enterol. 6:84-90 (March-April) 1939; abstracted, Dick, G. F., and ethers: Year 
Book of General Medicine, Chicago, The Year Book Publishers, Inc., 1939, 
pp. 783-787. 
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incompetency, which of itself is not severe enough to contraindicate 
operation on the stomach. Usually, two injections of 1,000 cc. of a 
solution that contains 10 per cent dextrose and 0.9 per cent sodium 
chloride every twenty-four hours effectively meets these requirements ; 
one injection is given early in the morning, and the other, late in the 
afternoon. Administration of too much sodium chloride manifests 
itself by an elevation of the level of blood chlorides beyond normal 
values and occasionally by the development of edema of the ankles and 
hands. Injection of an isotonic solution of 5 per cent dextrose without 
the sodium chloride is an effective method of administering fluid intra- 
venously and assists in maintaining a proper amount of fluid. Dextrose, 
of course, has definite caloric value. We prefer to administer the intra- 
venous solutions by intermittent injection rather than continuously, 
as the latter method becomes tiresome to the patient and may produce 
thrombosis of the vein. 

The patient is given a diet, the fluid state of which is determined by 
his individual needs. When the degree of obstruction is severe the 
fluidity of the diet should be increased. Some patients with incomplete 
obstruction of long standing, which may lead to a severe toxic state, 
can tolerate and actually need a more varied intake of food than can be 
obtained by means of liquids alone, even if the liquid diet is augmented 
by supplementary vitamins. The stomach is emptied twice daily (or 
more frequently if necessary) by gastric aspiration by means of a small 
Sawyer tube passed through the nose or mouth into the stomach. 
Removal of retained secretions from the stomach allows it to return 
to a reasonably normal size and assists in restoration of tone to the 
gastric wall. Thus, the surgical procedure on the stomach is much 
easier and gastric motility returns more quickly after the operation. 
The liquid diet administered should be palatable and should contain 
sufficient vitamins; if it does not, vitamin B and vitamin C should be 
given. Vitamin K should be given if there is a prothrombin deficiency 
or if there is evidence of hepatic insufficiency, as the liver, under the 
strain of prolonged operation, may prove inadequate for its role in 
maintaining normal coagulability of the blood. 

Determination of the concentration of blood urea, blood chlorides, 
serum proteins and carbon dioxide-combining power at the start of the 
period of preparation, with repetition of the studies after two or three 
days, serves to indicate whether the toxemia due to dehydration has 
been controlled. 


Anemia.—One or more transfusions will be required prior to opera- 
tion if anemia is extreme. On the other hand, we have been particularly 
impressed with the fact that patients with moderate degrees of anemia 
seem to stand operative procedures in a satisfactory manner. A patient 
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who has a concentration of hemoglobin of less than 40 per cent (6 Gm.) 
and less than 2,500,000 erythrocytes per cubic millimeter benefits from 
a preoperative blood transfusion. Although it is of some advantage to 
give such a transfusion two or three days before the operation, we have 
not hesitated to give it on the day preceding the operation or, if urgent 
surgical treatment is required, during the operation and subsequently, 
In 1 case, of extremely serious bleeding from a perforating, obstructing 
hemorrhagic duodenal ulcer, two transfusions were given prior to opera- 
tion because the erythrocytes numbered 1,960,000 per cubic millimeter 
and the concentration of hemoglobin was 32 per cent (4.9 Gm.). At 
operation, on Oct. 27, 1939, the extent of the lesion and the condition 
of the patient precluded any procedure other than gastroenterostomy. 
Twelve transfusions were given subsequent to operation, over a period of 
four weeks. Although on one occasion (November 4) the concentration 
of hemoglobin reached the low level of 17.8 per cent (2.7 Gm.) and the 
erythrocytes numbered 890,000 per cubic millimeter, with the passing 
of time healing of the ulcer occurred and bleeding ceased. On November 
19 the hemoglobin level had risen to 75.9 per cent (11.5 Gm.), and the 
erythrocytes numbered 3,570,000 per cubic millimeter. Bleeding from 
the ulcer had ceased, and the patient made an excellent recovery. 

In another case of acute bleeding from a duodenal ulcer, transfusions 
totaling 3,600 cc. of blood were given prior to partial gastrectomy for 
a subacute perforating hemorrhagic duodenal ulcer. The patient 
recovered satisfactorily from the operative procedures and has been 
well and free of bleeding since.* 

We have found it of advantage whenever transfusion is contemplated 
to determine the blood groups of the patient’s relatives and to test 
their blood by means of the complement fixation test to determine 
whether syphilitic infection is present and whether they may be used 
as donors if necessary. This helps to decrease the expense of treat- 
ment and, in addition, prevents depletion of the blood bank. The 
efficiency of the properly controlled blood bank as a reservoir for blood 
is well known. 

Perforation.—The patient with acute perforation of a duodenal ulcer 
usually requires an immediate operation, a part of which, at least, is 
closure of the perforation. In such a case it is advantageous to empty 
the stomach with a stomach tube before operation; this is particularly 
advisable if a general anesthetic is to be used. 

The patient who has a subacute perforation complicating the gastric 
or duodenal lesion can be made a safer surgical risk and the technical 


4. Herrell, W. E.: Prolonged Transfusion and Immediate Partial Gastrectomy 
for Hemorrhagic Duodenal Ulcer: Report of Case, Proc. Staff Meet., May: 
Clin. 13:261-263 (April 27) 1938. 
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difficulties of the operation may be simplified by medical treatment of 
the inflammatory process and by simultaneous symptomatic treatment 
of the primary lesion. Inflammation occurs within the lesion itself, 
but more important and at times crucial is the dispersion of the inflam- 
matory process to contiguous and adjacent tissues. This may occur 
when the lesions are in the stage of penetration, when an acute perfora- 
tion is walled off, with formation of an abdominal mass that at times 
is palpable through the abdominal wall, and when chronic and sub- 
acute perforations occur with local peritoneal irritation. The treatment 
for the inflammation is like that used for any inflammatory abdominal 
process, that is, “splinting” as far as is possible through rest in bed and 
sedation as needed, application of cold locally, omission of violent purga- 
tion, cleansing of the bowel by bland enemas and relief of symptoms 
when possible through a diet planned according to the individual needs. 
A smooth diet of low or increased residue, a high caloric or high vitamin 
diet, a non-acid-producing diet, a liquid diet and similar diets all are 
used to obtain symptomatic relief of discomfort from alkalis, together 
with supplementary feeding and vitamins when indicated. During the 
preparatory period, pain is relieved by sedatives and opiates if neces- 
sary. The patient should have sufficient rest at night, and usually one 
of the barbiturates serves as an effective hypnotic. Masses, due to 
inflammation, which may be palpable through the abdomen melt away 
under such proper therapy in five to six days and have been observed 
to disappear to such an extent by the time surgical exploration is car- 
ried out that only slight evidence remains. Less extensive inflammation 
also responds to such therapy. The surgeon’s work is made easier, and 
the patient’s resistance to infection is not taxed so much after preopera- 
tive treatment. Also, peritonitis is less likely to occur. However, 
unless the patient has been forewarned, relief from pain and improvement 
in his general condition may lead him to suspect that the ulcer has 
healed and that a surgical procedure is not necessary. 


POSTOPERATIVE CARE 


The postoperative care of the patient may be considered from the 
standpoint of routine measures to be instituted in cases in which no 
complication exists and from the standpoint of treatment of postoperative 
complications. 

General Measures.—A general measure of importance is maintenance 
of a positive fluid balance so that intake exceeds output or so that a 
positive fluid balance of at least 1,000 cc. every twenty-four hours or, 
better, 1,500 to 1,800 cc., exists. Administration of fluid by proctoc- 
lysis is still an easy and effective method of administering fluids 
parenterally, but it gives the surgeon less assurance that the patient 
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actually has the fluid than do the intravenous or the more painful sub- 
cutaneous methods. It is possible to administer as much as 1,800 ce. 
by proctoclysis each twenty-four hours, usually without discomfort to 
the patient. This may be supplemented by subcutaneous injections of 
physiologic solution of sodium chloride, usually introduced in the sub- 
pectoral region, the needles being placed usually in the areolar tissue 
beneath the breast but sometimes in the subcutaneous tissue on the 
inner aspect of the thigh. An injection of 0.5 per cent procaine hydro- 
chloride in the region in which the needle is to be inserted for the hypo- 
dermoclysis frequently assists in reducing pain to a minimum, especially 
if the fluid is not forced into the tissues by pressure but is allowed to 
enter by means of gravity alone at a rate near that at which it is absorbed. 

Intravenous injections of a 10 per cent solution of dextrose in physio- 
logic solution of sodium chloride are used to supplement the other 
methods of administration of fluid. In selection of the constituents of the 
fluid in respect to the relation of the concentration of dextrose to that of 
sodium chloride, the principles previously described in the section on 
preoperative care are followed. 

In the absence of retention of gastric contents the patient is allowed 
Y% ounce (15 ce.) of water each hour, beginning forty-eight hours after 
operation ; this is increased to 1 ounce (30 cc.) an hour on the follow- 
ing day (fourth postoperative day). A small quantity of milk is then 
allowed at frequent intervals, to which are added thin gruel and custard 
until about the twelfth or thirteenth day, when the patient is allowed 
a soft diet. In from six weeks to three months a reasonably general 
diet is permitted. It has been our experience that there is a greater 
tendency on the part of the nursing staff and dietitians to overfeed 
patients than to underfeed them. This is true particularly between the 
tenth and the twentieth day. We think that this may account for some 


of the retentions occasionally seen in that period of convalescence. 


Fluid Output.—It is important to observe the output of urine and 
the specific gravity each day, for a low output may mean insufficient 
fluid intake or retention of urine. If the former seems adequate even 
in the absence of ability to palpate a distended bladder, we feel it 
advisable to catheterize the patient after voiding to eliminate the pos- 
sibility that residual urine is present. If it is present, the patient is 
catheterized intermittently every eight hours until it disappears. At 
times, use of a retention catheter is the better procedure. 

If retention of gastric contents in amounts of not more than 800 to 
1,000 cc. during a twenty-four hour period is present, intermittent 
emptying of the stomach by aspiration may satisfactorily tide the patient 
over the period of retention. This is usually less uncomfortable and 
tedious to the patient than is continuous suction. The latter is advisable 
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‘n cases of retention when the retained contents exceed 800 to 1,000 cc. 
in twenty-four hours, in which case it serves not only to keep the 
stomach empty but to produce less discomfort for the patient than that 
caused by a distended stomach. Clark and his associates ° have called 
attention to the fact that in cases of stasis of the upper portion of the 
vastrointestinal canal, when it is necessary to aspirate the gastric and 
intestinal contents continuously over a long period, the patient in the 
meantime taking a very limited amount of food, a deficiency of pro- 
thrombin may develop and hemorrhage occur. This has been noted in a 
few instances and is promptly relieved by parenteral administration of 
the antihemorrhagic naphthoquinone derivatives that have vitamin K 
activity. 

A careful record should be kept of the amount of fluid removed 
from the stomach in order to maintain a positive fluid balance. The 
color of the fluid is important, for if the fluid contains a large quantity 
of bile it means that the anastomotic opening between the proximal 
loop of jejunum and the stomach is open, whereas that between the 
stomach and the distal loop of jejunum is not. 

Laboratory Studies—We find it advantageous to have a routine 
urinalysis made on the second or third day following operation. This 
furnishes a good indication of the ability of the patient’s kidneys to con- 
centrate urine, indicates the presence or absence of infection of the 
urinary tract and immediately calls attention to the presence of unsus- 
pected diabetes. A routine examination of the blood is made at the 
same time. Such examinations have revealed that even among patients 
who appear to have lost a minimum of blood during a surgical pro- 
cedure a variable degree of anemia is present after a major operation. 
If the content of hemoglobin is less than 8 Gm. and the number of 
erythrocytes is less than 3,000,000 per cubic millimeter, we consider 
a blood transfusion indicated. If gastric retention is present, analyses 
of the blood for concentration of urea and chlorides and carbon dioxide— 
combining power are made every third day. If abnormal changes in 
these constituents of more than an average degree exist, appropriate 
measures to compensate for them by replacement therapy are imme- 
diately instituted. These studies of the blood are repeated as frequently 
as seems necessary to determine whether sufficient fluids and electrolytes 
are being administered. 


Pulmonary Complications——Pulmonary complications subsequent to 
operation usually consist of atelectasis, bronchopneumonia or pulmonary 


5. Clark, R. L., Jr.; Dixon, C. F.; Butt, H. R., and Snell, A. M.: Deficiency 
of Prothrombin Associated with Various Intestinal Disorders: Its Treatment with 
the Antihemorrhagic Vitamin (Vitamin K), Proc. Staff Meet., Mayo Clin. 14: 
407-416 (June 28) 1939. 
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Fig. 1.—Beneficial effect of oxygen on increased temperature and pulse rates 
resulting from atelectasis. 














roentgen appearance of massive atelectasis of the right lung. 
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embolism. Although it might be felt that atelectasis would occur more 
frequently after general anesthesia, experience has shown that it occurs 
probably with as great a frequency after spinal anesthesia. Since in 
some cases of spinal anesthesia supplementary anesthetic gases and 
oxygen are given, the same factors conducive to pulmonary embolism 
might be brought into play as though no spinal anesthetic had been given. 

Atelectasis is to be suspected when the patient’s temperature, pulse 
rate and respiratory rate increase progressively after operation (fig. 1). 
Physical signs of the collapse can frequently be elicited a few hours after 
the operation, but roentgen examination is the most accurate method 
of determining its presence (fig. 2). The patient should be placed 
immediately on the side corresponding to the undisturbed lung and 











Fig. 3.—Atelectasis of the right lung; a, three days after onset, with evidence 
of some air in the upper lobe; b, eight days after onset, with evidence of air in 
the upper and middle lobes. 


should be changed frequently from his back to this position. In this 
fashion and by encouraging him to cough one hopes to dislodge the 
plug of mucus that obstructs the bronchus (fig. 3). Placing a hand on 
each side of the patient’s thorax and compressing it when he starts to 
cough are helpful in expelling mucus from the bronchi. Inhalations 
of carbon dioxide and oxygen (95 per cent oxygen and 5 per cent 
carbon dioxide) after a short time at frequent intervals increase the 
depth of expiratory excursion and assist, first, in dislodging a plug 
of mucus and, second, in inflating the collapsed portion of the lung. 
Oxygen is particularly valuable in such cases, as it decreases the respira- 
tory rate and helps the patient to expel the bronchial mucus. In the 
oxygen tent the temperature and pulse rate decrease more rapidly than 
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elsewhere, and as restlessness and anxiety are decreased the patient has 
a greater feeling of comfort. We prefer to administer oxygen in an 
oxygen tent rather than through an oxygen mask. Secretions from 
the respiratory tract may accumulate in the mask, producing considerable 
annoyance to the patient. When these methods have failed, several 
patients have been subjected to bronchoscopic procedures, with excellent 
results (fig. 4). Experience has shown that it is advisable to reduce 
the use of opiates to a minimum so as not to inhibit the coughing reflex. 
When necessary, the barbiturates serve as good sedatives to obtain 
rest and sleep. 


Usually the patient has passed the stage of acute reaction from the 
atelectasis in thirty-six hours, and the oxygen can then be gradually 
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bron 








Fig. 4.—Roentgen appearance of (a) atelectasis cf the lower lobe of the right 
lung and (b) disappearance of atelectasis after removal of mucus from the 
bronchus of this lobe by the bronchoscope. Although atelectasis occurred in this 
patient after cholecystectomy on Dec. 15, 1939, the clinical picture of atelectasis 
appearing the next day, with marked respcnse to removal of the obstructing mucus 
from the bronchus by means of the bronchoscope on December 17, was so typical 
and striking that the case is mentioned here in spite of the fact that the 
condition did not follow an operation on the stemach or on the duodenum. 


withdrawn, first for half an hour and then for increasing periods, as 
the patient’s condition warrants. 

Bronchopneumonia: There is some evidence to suggest that many 
cases of suspected bronchopneumonia are, in reality, cases in which 
pulmonary infarction has occurred or cases of infections grafted on 
regions affected by atelectasis (figs. 5 and 6). Whether this is true 
or not, the fact remains that a rapid and remarkable response is obtained 
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Fig. 5.—Effect of administration of carbon dioxide to a patient who had 
bronchopneumonia fcllowing an anterior gastroenterostomy. 











Fig. 6.—Increased density indicative of bronchopneumonia in the lower lobes 
of both lungs (same patient as in figure 5). 
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in such cases by administration of sulfanilamide, sulfapyridine or 
sulfamethylthiazole. Although in cases of pneumonia we formerly typed 
the patient’s sputum and used specific rabbit serum (and still do in 
suitable cases), the rapid response to chemotherapy has decreased the 
use of specific serums in such cases in our experience practically to the 
vanishing point. Clinical experience has proved that when broncho- 
pneumonia is suspected from the increased temperature and pulse rate, 
even in the absence of positive thoracic or roentgen findings, the patient 
does better if immediately placed in the oxygen tent. If signs of broncho- 
pneumonia can be elicited on physical examination and demonstrated 
by roentgen examination and if the patient’s condition warrants, chemo- 
therapy should be started without delay (figs. 7 and 8). With sulfanil- 
amide, it was our custom to give an initial dose of 75 grains (5 Gm.) 
in the first twenty-four hours, following it with doses of 40 to 60 grains 
(2.6 to 4 Gm.) in each succeeding twenty-four hours for five or six 
days. At no time should the concentration of sulfanilamide in the 
blood be allowed to exceed 15 mg. per hundred cubic centimeters. With 
the introduction of sulfapyridine, Moersch* and Hinshaw’ advocated 
administering 60 to 90 grains (4 to 6 Gm.) of this drug in the first four 
hours, then 15 grains (1 Gm.) every four hours, continuing for five 
to six days (figs. 9 and 10). If it is necessary to institute chemotherapy 
in the first forty-eight hours subsequent to operation, when the patient 
is not taking fluids orally, the sodium salt of sulfapyridine is given 
intravenously ; 0.06 Gm. per kilogram of body weight is given, and the 
dose is repeated every six to eight hours. Estimations of the concentration 
of these substances in the blood are made at frequent intervals to prevent 
overdosage. Reexaminations of the blood should be made to eliminate 
too great a drop in the number of leukocytes, and repeated examina- 
tions of the thorax, particularly roentgen examinations, are made to 
eliminate the possibility that fluid (especially pus) has developed in 
the pleural cavity. In our experience such complications are extremely 
rare. 

Pulmonary Embolus: In 828 operations on the stomach and on the 
duodenum performed at the Mayo Clinic in 1938, the incidence of fatal 
pulmonary embolism was 0.6 per cent. This is a significant figure when 
one takes into account that with patients who fail to recover from 
operation permission for postmortem examination is obtained and 
autopsy is carried out in 80 per cent of the cases. Various methods of 
reducing the incidence of fatal pulmonary embolism have been attempted 
and carried out, among which are the standardized frequent moving 


6. Moersch, H. J.: Personal communication to the authors. 
7. Hinshaw, H. C.: Chemotherapy in Pneumonia, Proc. Staff Meet., Mayo 
Clin. 14:769-772 (Dec. 6) 1939. 
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Days after operation 
Fig. 7—Effect of sulfapyridine on the temperature and pulse rate of a patient 


who had pneumonia after a partial gastrectomy with a Billroth I anastomosis for 
carcinoma of the stomach. 




















Fig. 8—Consolidation in the lower lobe of the left lung and resolving pneu- 
monia in the upper lobe of the right lung. 
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Days after operation 
Fig. 9.—Record of the temperature and pulse of a patient who had pneumonia 


postoperatively and who was treated with sulfapyridine and inhalations of carbon 
dioxide. 

















Fig. 10.—Infiltration of the hilus of the right lung in radial distribution toward 
the periphery of the lung, with a shift of the mediastinum toward the right, 
indicative of pneumonia or infarction. 
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of the patient from side to side, elevation of the foot of the bed, adminis- 
tration of thyroid extract and, more recently, intravenous use of purified 
heparin. Although in large series of cases these various methods have 
been used to decrease the incidence of postoperative fatal embolism 
(and all of the methods have value), the fact remains that fatal pulmonary 
embolism continues to occur. Fortunately, however, it is infrequent 
and presents, it would seem, one of the few problems remaining unsolved 
in the treatment of postoperative complications. Intravenous injections 
of heparin at present seem to justify the expense entailed, although 
further use of this preparation may show it to have deleterious effects. 
It should not be accepted as a standard medicament as yet. The heparin 
that we have received for use in these cases has been supplied, through 








a 1,5 








Fig. 11—Roentgen evidence of (a) infiltration of the lower lobe of the right 
lung and (b) an infarct of the right lung (four days later). 


the cooperation of Dr. Charles H. Best, from the Connaught Laboratories 
at the University of Toronto, Toronto, Canada. Following the sugges- 
tions for the clinical use of heparin made by Murray and his associates ° 
at the Toronto General Hospital, Priestley and Essex ® instituted its 
use at the Mayo Clinic in certain selected cases. A detailed report 
of the results is under preparation by Priestley at present. From the 
preliminary clinical trial it seems as though this treatment may be of 
definite value to certain patients with thrombosis and embolism. The 
following case is in point. 


8. Murray, D. W. G.; Jacques, L. B.; Perret, T. S., and Best, C. H.: Heparin 
and the Thrombosis of Veins Following Injury, Surgery 2:163-187 (Aug.) 1937. 
9. Priestley, J. T., and Essex, H. E.: Unpublished data. 
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REPORT OF A CASE 


A man aged 52, heavily built and weighing 200 pounds (90.7 Kg.), was 
operated on Dec. 12, 1939. Cholecystectomy was perfcrmed for subacute chole- 
cystitis wth cholelithiasis. Convalescence was normal until the twelfth day after 
operation, when thrombophlebitis of the right internal saphenous vein developed. 
There was comparatively severe tenderness along the course of the vein, and the 
associated pain required codeine sulfate for relief. The pain extended into the right 
groin. On January 3 a pulmonary embolus lodged in the lower lobe of the 
right lung and produced a pulmonary infarct (fig. 11, a and b) with the charac- 
teristic signs and symptoms; this was confirmed by roentgen examination on 
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Fig. 12.—Increase in coagulation time of the blood associated with continucus 
intravenous administration of heparin. 


Jan. 4, 1940. The temperature and the pulse rate increased from January 2 to 5. 
Intravenous injections of heparin were started on January 5, and heparin was 
administered continuously for nine days. The rate of injection was sufficient to 
maintain a coagulation time two to three times that which existed before 
treatment (fig. 12). Two hours after the injecticn was started the pain in the 
patient’s right leg decreased noticeably, and his general condition improved. His 
temperature and pulse became normal on January 11, seven days after the start 
of the injection of’ heparin. The injection was discontinued on January 13. He 
was dismissed from the hospital on January 17. Residual edema in the lower 


portion of the right leg was compensated for by application of a rubber elastic 
bandage. 
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Postoperative Gastrointestinal Obstruction—There are two types of 
obstruction that may occur in the vicinity of the anastomosis subsequent 
to operation, the most frequent being edematous narrowing of the 
gastroenteric stoma, resulting either from inflammation at the stoma 
itself or from inflammation in the edematous transverse mesocolon 
adjacent to it (if the anastomosis has been made posterior to the colon). 
Of rare occurrence is mechanical obstruction of noninflammatory origin, 
such as that resulting from pulling of the loops of jejunum that make up 
the anastomosis into the lesser peritoneal cavity or from slipping of 
loops of small intestine behind the site of anastomosis, between it and 
the posterior abdominal wall. Obstructions resulting from the inflam- 
matory changes described usually do not manifest themselves until 
the sixth or seventh postoperative day. In rare instances gastric retention 
may occur two and a half to three weeks postoperatively. The surprise 
one feels on discovering the delayed retention and the relief which the 
patient experiences from adequate emptying of the stomach are so 
dramatic as to be clearly remembered by both the surgeon and the 
patient. Such retention results from overfeeding and has no sequelae 
when gastric atony is corrected. 

The retention which begins on the sixth or the seventh postoperative 
day is a different story. The patient who has been taking several hundred 
cubic centimeters of fluid, including nourishment, begins to regurgitate 
small amounts of it or has a feeling of uncomfortable fulness in the 
abdomen which may be associated with an increase in pulse rate and a 
decrease in temperature. Unless the stomach is emptied by means of 
a tube, vomiting may occur; the vomitus usually contains variable 
amounts of bile. Retention of a few hundred to many hundred cubic 
centimeters of gastric contents is noted from day to day. 

The mechanical obstructions usually manifest themselves immediately 
after operation, the patient retaining large amounts of gastric contents 
from the beginning. Should the obstruction be mechanical in origin, the 
sooner operation and relief of the obstruction are carried out the better. 
Usually minor measures are all that is necessary to correct the obstruc- 
tion, such as pulling the anastomosis down into its proper position 
below the opening in the transverse section of the mesocolon and anchor- 
ing it there by sutures. Most inflammatory obstructions subside spon- 
taneously, although if they last beyond the sixteenth or the seventeenth 
postoperative day some method of supplying nourishment into the 
gastrointestinal tract usually is advisable. This is most safely done by 
performance of a temporary jejunostomy;*° a no. 18 F or a no. 20 F 
catheter is introduced into the jejunum approximately 20 to 30 cm. 


10. Wesson, H. R.: Postoperative Gastric Retention Treated by Jejunostomy 
for Feeding, Proc. Staff Meet., Mayo Clin. 12:747-751 (Nov. 24) 1937. 
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distal to the site of jejunal anastomosis with the stomach, and the 
end of the catheter is directed downward. Nourishment immediately 
can be introduced into the intestine in this fashion, and sufficient calories, 
with the proper ratio of protein, fat and carbohydrate, may be given to 
maintain the patient in physiologic balance until the inflammatory 
obstruction subsides, which it may not do until the twenty-fifth to the 
twenty-eighth day following the initial anastomosis. In a few cases 
one of us (W. W.) has known the stomach to fail to empty completely 
through the anastomosis for thirty-six days." 

It is, of course, necessary to compensate for the loss of gastric secre- 
tion by giving fluids either intravenously or subcutaneously. A positive 
fluid balance of intake over output of at least 1,000 cc. should be 
maintained. An intravenous solution of 10 per cent dextrose in physio- 
logic solution of sodium chloride or an approximately isotonic solution 
of 5 per cent dextrose is effective for restoring the electrolytes of the 
blood and the acid base equilibrium to normal levels, the isotonic 5 per 
cent dextrose solution being used in place of the 10 per cent dextrose 
and physiologic sodium chloride solution when the level of blood chlorides 
has returned to normal and when evidence of retention of chloride, such 
as edema of the lower extremities and the hands, manifests itself. 

In some cases of mechanical obstruction at the stoma, one of us 
(W. W.) has used two catheters instead of one, inserting them in the 
jejunum closer to the anastomosis and directing the second catheter 
upward through the anastomosis into the stomach to eliminate the 
necessity of intermittent or continuous gastric aspiration through a 
nasally or orally introduced stomach tube. On a few occasions he has 
made a small opening in the stomach and has passed a no. 20 F or a 
no. 22 F catheter through it and through the stoma into the distal loop 
of jejunum, burying the catheter for 1 inch (2.5 cm.) or so in the wall 
of the stomach after the method of a Witzel gastrostomy. This permits 
introduction of fluids and nourishment into the jejunum, and the tube 
through the stoma apparently acts as a drain, for the gastric fluids pass 
along it into the jejunum. If catheters used in this fashion are passed 
through an opening in the gastrocolic omentum before they are brought 
to the outside of the body, after their removal omentum will plug the 
opening which the jejunostomy tube occupied, and leakage of gastric or 
intestinal fluids will not occur. 


Experience has shown that when the patient is sufficiently obese 
the transverse section of the mesocolon is impregnated with fat or is 
shortened to such an extent that it cannot be accurately sutured above 
the stoma. This is the type of case in which gastric retention is likely 
to develop. When operation is again performed in such a case, a brawny, 


11. Chauncey, L. R.: Unpublished data. 
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edematous induration of the transverse section of the mesocolon is noted. 
In such cases we believe that this, rather than edema of the site of 
anastomosis itself, is usually the cause of the gastric stasis. To prevent 
such a possibility, anastomosis of the jejunum to the stomach can be 
made anterior to the colon. The increased amount of fat in the gastro- 
colic omentum and the enlarged fatty transverse section of mesocolon 
which bulges the transverse section of the colon forward make it neces- 
sary in an anastomosis anterior to the colon to use a longer proximal 
loop of jejunum than is used in an anastomosis posterior to the colon. 
In some cases of anterior anastomosis stasis develops in the proximal 
loop of jejunum, which may necessitate an enteroanastomosis between 
the proximal and the distal loop of jejunum on the twelfth to the 
sixteenth day to relieve retention. If the loop of jejunum used in making 
an anastomosis anterior to the colon is comparatively long, retention is 
more likely to occur. 


In many cases in which pyloric obstruction prevents proper intake 
of nourishment and fluids prior to operation and the patient is in a 
state of malnutrition, a catheter introduced into the stomach through 
the nose or mouth is carried through the stoma of the anastomosis 
at the time the anastomosis is made and is placed in the distal loop of 
jejunum (or in the duodenuni if an operation of the Billroth I type 


is performed) so that feedings can be begun immediately after operation. 
This is of particular value in cases of long-standing pyloric obstruction 
in which partial gastric atony has occurred and efficient emptying of 
the stomach therefore is delayed postoperatively. 

Equally effective and much more pleasant for the patient is the 
performance of a temporary jejunostomy and insertion of a tube at the 
time of the initial operation on the stomach, for through the tube both 
fluids and nourishment can be introduced directly into the intestine 
without the discomfort of the indwelling nasal tube. Recently, Stengel 
and Ravdin** have suggested the use of a two-way tube swallowed 
into the stomach, the end of the shorter tube being placed in the stomach 
at the time of operation to remove accumulating gastric secretion and 
the distal tube being pushed down into the jejunum for feeding purposes. 
The tube in the jejunum is used for introduction of nourishment and 
fluids that have a high content of amino acids; in this way the plasma 
proteins are maintained at a reasonably normal level, and thus an 
increase in the edema of the anastomosis, which Ravdin has shown 
experimentally to occur in subjects with low levels of plasma proteins, 
is prevented. 


12. Stengel, A., Jr., and Ravdin, I. S.: The Maintenance of Nutrition in 
Surgical Patients, with a Descripticn of the Orojejunal Method of Feeding, 
Surgery 6:511-519 (Oct.) 1939. 
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Recent studies by Chauncey * on the relation of the concentration of 
serum protein to postoperative gastric retention have shown that hypo- 
proteinemia is not the sole causative agent in the production of gastric 
retention. Indeed, in the appearance, maintenance or disappearance of 
gastric retention he has found that the concentration of serum protein 
does not consistently play an important part. He admitted, however, 
that in cases of severe hypoproteinemia with general manifestations 
gastric retention may occur. 


Jejunostomy Formula in Use at Present 








Day on Which Diet Is Employed 





8a 4th 5th 
Total ce. per hour 0 60 
Total cc. per day 1,440 


Ingredients 
Ice cream mix,* Gm 
Skim milk powder, Gm 


Thiamin chloride, mg...... 
Water, ce 


Composition 
Carbohydrate 


8.: 8.88 
SA SSu.Ss 


139 
36 
66 


213 
67 
121 
2,209 


2 





* Ice cream mix as used in making ice creams in most institutions is a combination of 
whole milk powder, cream or butter fat, egg powder and gelatin (carbohydrate, 15 Gm.: 
protein, 4 Gm.; fat, 14 Gm.). The mix is homogenized and has been more successfully used in 
making the formula than the milk and cream mixture formerly employed. More normal stools 
result in cases in which it has been used. Method of preparation: Mix skim milk powder with 
water to make a smooth paste. Add the remainder of the water specified for that particular 
formula, dextrose and ice cream mix. Beat the eggs; add halibut liver oil, and beat again. 
Combine these mixtures, strain and add dissolved ascorbie acid and thiamin chloride. Indi- 
vidual feedings should be warmed to body temperature in hot water before administering. 


We have been using a formula which has a composition of 15 Gm. 
of carbohydrates, 4 Gm. of protein and 14 Gm. of fat (see accompanying 
table). Most ice cream mixtures contain constituents in this proportion 
and are made up of whole milk powder, cream or butter fat, egg powder 
and gelatin. The mix is homogenized and has been more successfully 
employed in making a formula for use in a jejunostomy tube than has a 
mixture of milk and cream formerly used, which occasionally produced 
some diarrhea. More normal stools have resulted in cases in which the 
ice cream formula has been used. To the mixture are added concentrates 
of vitamin K, ascorbic acid, halibut liver oil and thiamin chloride (see 
table ). 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT 
OF PATIENTS WITH LESIONS OF THE SMALL 
INTESTINE AND OF THE COLON 


JOHN R. PAINE, M.D. 
MINNEAPOLIS 


The lesions of the small intestine and of the colon which are amenable 
to surgical treatment may be classified under three main heads. These 
are: (1)) inflammatory lesions, such as appendicitis, regional enteritis, 
diverticulitis and ulcerative colitis; (2) obstructive lesions, which may 
be taken to include the various pathologic types of obstruction, both 
partial and complete and both simple and strangulated, and (3) neo- 
plasms not producing obstructive symptoms, such as adenocarcinomas, 
fibrosarcomas, carcinoids, leiomyomas and occasionally lymphoblastomas. 
It is important to recognize some such classification as this in any 
general consideration of preoperative and postoperative treatment, since 
the principles of treatment indicated for all lesions falling in any of the 
three classes is in many respects the same. 


IMPORTANCE OF PREOPERATIVE AND POSTOPERATIVE TREATMENT 
IN LIGHT OF RECENT DEVELOPMENTS 


The results of recent investigation and research have placed an 
increased responsibility on the surgeon in his treatment of patients both 
before and after operation. If the newer methods are understood and 
applied intelligently the hope of improvement or cure by operation can 
today be offered to more patients, with a greater degree of comfort and 
safety, than ever before. The outlook of the “poor risk” who has been 
the victim of malnutrition or chronic loss of blood or both is consider- 
ably better than it was ten years ago. Postoperative nausea, vomiting 
and distention can be prevented. Peritonitis, while still of great con- 
cern, has definitely lost some of its terrors. 


GENERAL CONDITION OF THE PATIENT 


Vitamins —Vitamin B: It has been pointed out by McNealy, 
Gubler and Taft * that diets prescribed for patients with gastrointestinal 
lesions usually contain an abundance of vitamins A and D but are 
frequently deficient in vitamins B and C. At present, knowledge con- 


From the Department of Surgery, University of Minnesota Medical School. 
1, McNealy, R. W.; Gubler, J. A., and Taft, E. H: Dietary Deficiencies in 
Surgical Patients, Surgery 6:48, 1939. 
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cerning vitamin B deficiency is confused, and much of it is conflicting. 
It is known, however, from the work of Thompson, Ravdin and Frank ? 
that a deficiency in the entire vitamin B complex produces atony of the 
gastrointestinal tract and delay in gastric emptying. Other signs of this 
deficiency are said to be anorexia, diarrhea and hypochlorhydria or 
achlorhydria. In the presence of these symptoms considerable doubt 
exists as to which portions of the vitamin B complex are lacking. 
Thiamin chloride (vitamin B,) and nicotinic acid, however, are thought 
to be important factors. All patients in the surgical service of the 
University Hospitals who are suspected of having a vitamin B deficiency 
are given daily by oral administration or intramuscular injection 10 
grains (0.65 Gm.) of thiamin chloride and 100 mg. of nicotinic acid. 
These substances given in excess produce no deleterious effects. 
Vitamin C: It has been known for many years that wounds in 
patients with scurvy heal slowly and imperfectly. In 1926, Wolbach 
and Howe * showed that the histologic basis for the failure of wounds to 
heal properly in the presence of a vitamin C deficiency lies in inability 
of the supporting tissues to produce and maintain normal intercellular 
substances. Much confirmatory work has been done. That of Lanman 
and Ingalls * and that of Harvey and his collaborators * are particularly 
significant. The evidence is fairly conclusive that vitamin C deficiency 


is an important factor in many cases of evisceration, wound disruption 
and nonunion of intestinal suture lines. Very recently, Holman ® has 
reported that the formation of adequate fibrinous exudates in cases of 
peritonitis depends in part on an adequate supply of vitamin C. The 
correction of vitamin C deficiency is, therefore, of great importance for 
all abdominal operations. 


Unlike any of the other vitamins, deficiency in vitamin C can be 
ascertained accurately by chemical determination of the quantity of 
ascorbic acid in the blood or in the urine. Since, however, ascorbic 
acid is harmless in excess it may be given in cases of probable 
vitamin C deficiency without determining the blood or urinary levels. 
At the University Hospitals it is customary to give 100 mg. of ascorbic 

2. Thompson, W. D.; Ravdin, I. S., and Frank, I. L.: Effect of Hypopro- 
teinemia on Wound Disruption, Arch. Surg. 36:500 (March) 1938. 

3. Wolbach, S. B., and Howe, P. R.: Intercellular Substances in Experimental 
Scorbutus, Arch. Path. 1:1 (Jan.) 1926. 

4. Lanman, T. H., and Ingalls, T. H.: Vitamin C Deficiency and Wound 
Healing: Experimental and Clinical Study, Ann. Surg. 105:616, 1937. 

5. Howes, E. L.; Harvey, S. C., and Hewitt, C.: Rate cf Fibroplasia and 
Differentiation in Healing of Cutaneous Wounds in Different Species of Animals, 
Arch. Surg. 38:934 (May) 1939. Taffel, M., and Harvey, S. C.: Effect of Abso- 


lute and Partial Vitamin C Deficiency on Healing of Wounds, Proc. Soc. Exper. 
Biol. & Med. 38:518-525, 1938. 


6. Helman, E.: Personal communication to the author. 
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acid daily by mouth or hypodermically to all patients in the surgical 
service suspected of being deficient in vitamin C. Wolfer and Hoebel * 
in a recent article have recommended that unless the blood level can be 
followed patients with vitamin C deficiency should be given 1 Gm. of 
ascorbic acid daily for nine to ten days and then given a maintenance 
dose of 300 to 500 mg. daily until all wounds are healed. These doses are 
considerably larger than have been thought necessary heretofore. 

Plasma Proteins —The relation between abnormally low levels of 
protein in the blood plasma and the presence of tissue edema has been 
known for a relatively long time, but only recently have the investigations 
of Ravdin and his associates * (among others) shown the importance of 
this relation to surgical treatment. These authors have shown that the 
edema which begins when the level of blood proteins falls below 7.5 Gm. 
per hundred cubic centimeters involves the gastrointestinal tract as 
well as the subcutaneous tissues. The gastric emptying time and the 
motility of the intestine are both decreased. Ravdin has been able to 
show that in many instances obstruction at the site of anastomosis after 
operation is on the basis of a low level of plasma proteins. Other 
investigations at the same clinic and elsewhere indicate that many wound 
disruptions and eviscerations may, in part at least, be dependent on 
poor healing of edematous tissues secondary to a deficiency of proteins 
in the plasma. Thus, two important factors in the serious postoperative 
complication of wound dehiscence have recently been elucidated, vitamin 
C deficiency and a low level of plasma proteins. 

Owing to restricted diet, anorexia, vomiting or faulty utilization 
of ingested protein, the patient with a gastrointestinal lesion frequently 
presents himself for operation with a definitely decreased concentration 
of plasma proteins. In the case of such a patient the level of blood 
protein should be accurately determined by laboratory methods and 
the deficit corrected. 

So far no satisfactory clinical method for administration of proteins 
or their breakdown products directly to the blood stream has been 
developed. Elman and Weiner ® have recently reported their ability to 
maintain patients in positive nitrogen balance by intravenous injection 
of hydrolyzed casein to which have been added small amounts of 
tryptophan and methionine. At present, however, such a procedure can- 
not be considered practical for the general surgeon. Similar investigations 
now being pursued by Ravdin also give hope for the future. 


7. Wolfer, J. A., and Hoebel, F. C.: The Significance of Cevitamic Acid 
Deficiency in Surgical Patients, Surg., Gynec. & Obst. 69:745, 1939. 

8. Ravdin, I. S.: Some Recent Advances in Surgical Therapeusis, Ann. Surg. 
109:321, 1939. Thompson, Ravdin and Frank.” 

9. Elman, R., and Weiner, D. O.: Intravenous Alimentation with Special 


Reference to Protein (Amino Acid) Metabolism, J. A. M. A. 112:796 (March 4) 
1939, 
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The transfusion of whole blood or of blood plasma will effectively 
and safely raise the level of blood proteins. Since many patients with a 
low level of plasma proteins also have secondary anemia, the giving of 
whole blood is often doubly indicated. Occasionally, however, after 
multiple transfusions have been given the hemoglobin content of the 
blood is found to be normal, while the protein content of the plasma 
is still below the desired level of 7.5 Gm. per hundred cubic centi- 
meters. In such instances, in the surgical service of the University 
Hospitals a practice has been made of centrifuging citrated whole blood 
and injecting intravenously the plasma thus obtained. At present all 
blood remaining in the blood bank for ten days is withdrawn and 
centrifuged. The plasma is decanted off and bottled for future use. 
The length of time for which this fluid may be preserved is dependent 
apparently only on maintenance of its sterility. Plasma may be obtained 
relatively easily with a minimum of equipment in this manner, and in 
my experience may be safely administered without regard to blood groups 
in amounts up to 500 cc. at any one time. Certain hospitals are fortunate 
in having available lyophilized serum or plasma. The manufacture of 
this product requires such elaborate technic and expensive equipment, 
however, that its use must remain restricted until it is made commercially 
available. 

In the postoperative period and particularly if convalescence is pro- 
longed, maintenance of a normal level of blood protein is just as 
important as preoperative correction of any deficiency in this respect. 
Surgeons must realize that the protein stores within the body available 
for production of blood proteins are not inexhaustible and that determina- 
tion of the level of blood protein will frequently give a clue to the 
proper treatment of unexpected and sometimes baffling complications. 


Administration of Fluids—The proper administration of fluids to 
patients with disease requiring operation has probably been more 
thoroughly investigated than any other phase of preoperative and post- 
operative treatment. All surgeons should be familiar with the excellent 
contributions to this subject made by Coller and Maddock and their 
collaborators.*® 

Since in health some 6,000 to 8,000 cc. of fluid is secreted each 
twenty-four hours into the upper part of the gastrointestinal tract and 
reabsorbed in the ileum and colon, the surgeon must appreciate the 
significance and harmful effects of those conditions which interfere with 
this continual process if his patients are to be treated properly. Failure 


10. (a) Coller, F. A.; Dick, V. S., and Maddock, W. G.: Maintenance of 
Normal Water Exchange with Intravenous Fluids, J. A. M. A. 107:1522 (Nov. 7) 
1936. (b) Coller, F. A.; Bartlett, R. M.; Bingham, D. L. C., and Maddock, 
W. G.: The Replacement of Sodium Chloride in Surgical Patients, Ann. Surg. 
108:769, 1938. 
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to reabsorb these secretions produces in a relatively short time alkalosis 
and dehydration, which may finally result in the shocklike state of hypo- 
chloremia. Persistent vomiting, long-continued diarrhea and loss of 
secretions through fistulas, either external or internal (as in cases of 
gastrocolic fistula in which the absorptive portion of the gastrointestinal 
tract is “short circuited”), all produce a decrease in the level of blood 
chlorides and dehydration. It is well, therefore, when an intestinal lesion 
exists and there is reason to suspect even a slight degree of alkalosis or 
dehydration, to determine the level of blood chlorides before operation. 
If any deficiency is found, it should be corrected by paraoral administra- 
tion of saline solution. If dehydration is still evident after this has been 
accomplished, more fluid, in the form of 5 or 10 per cent dextrose solu- 
tion, should be given. Coller and his associates *°” have stated and shown 
by clinical trial that 0.5 Gm. of sodium chloride per kilogram of body 
weight should be given for each 100 mg. by which the level of blood 
chloride is found to be below the normal level of 560 mg. per hundred 
cubic centimeters. 


Some surgeons may find it inconvenient to determine the level of 
blood chlorides. An alternative method for regulating the administration 
of paraoral fluids is available. Chlorides are threshold substances and 
are excreted by the kidneys in appreciable amounts only after the 


body has retained all it requires for metabolic needs. Therefore, one 
can be reasonably certain that a patient who is fully hydrated and excretes 
3 Gm. or more of chlorides (expressed as sodium chloride) in his urine 
daiiy is in adequate sodium chloride balance. Quantitative determination 
of urinary chlorides can be made easily with a minimum of apparatus.”* 
This is the method employed in the surgical service of the University 
Hospitals for the purpose of checking the chloride balance of patients 
from day to day when fluids are given by paraoral routes. Fantus ** 
as well as Standard ** has found this method practical and satisfactory 
for clinical use. It seems preferable, however, to determine the initial 
level of blood chloride in order properly to evaluate the status of the 
patient when treatment is begun. As a working rule, my associates and 
I have found it feasible to give fairly routinely each day 1,500 cc. of 
physiologic solution of sodium chloride in the morning and 1,500 cc. 
of 5 or 10 per cent dextrose in distilled water in the afternoon or evening. 
These quantities are varied from time to time as the determination of the 
urinary excretion of chloride expressed as sodium chloride indicates. 


11. Paine, J. R., and Armstrong, W. G.: A Study of the Fluid and Sodium 
Chloride Balance in Patients Treated with Continuous Sucticn Applied to Indwell- 
ing Duodenal Tubes, Surg., Gynec. & Obst, 68:751, 1939. 

12. Fantus, B.: Fluid Post-Operatively: Statistical Study, J. A. M. A. 107:14 
(July 4) 1936. 

13. Standard, S.: Water and Salt Metabolism, Internat. Abstr. Surg. 67:301, 
1938; in Surg., Gynec. & Obst., October 1938. 
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Most surgeons now prefer subcutaneous or intravenous administra- 
tion of fluids for patients who are unable to imbibe them. To avoid 
any danger of overloading the heart, with consequent pulmonary edema, 
a minimum rate of injection must be followed with patients to whom large 
amounts of fluids are given intravenously. Winslow ** has shown 
recently that although the major portion of the dextrose injected intra- 
venously in 5 or 10 per cent solution is held by the body whatever the 
rate of the injection, for full utilization of the dextrose and for decreasing 
the diuretic effect of its injection to a minimum administration must be 
made at a relatively slow rate. These optional slow rates of injection, 
however, are often difficult to achieve in a busy surgical ward and often 
produce considerable discomfort for the patient by causing the arm to 
be immobilized in the extended position for several hours each day. 
For these reasons, at the University Hospitals an increasing proportion 
of fluids administered by the paraoral route, especially those adminis- 
tered to patients within the older groups, is being given by hypo- 
dermoclysis. 

Proctoclysis has fallen from favor. Clinical observations have shown 
that the amount of fluid which can be absorbed in this way varies a great 
deal. In certain instances, however, the use of this method is indicated. 
My associates and I have confined our use of it to the unusual case in 
which loss of fluid and electrolytes by gastroduodenal aspiration is 
immoderate or prolonged. In such circumstances it has been felt that 
it is wise to have the patient reabsorb by proctoclysis as much of this 
aspirated fluid as possible. The thought in mind has been that such fluic 
may contain important substances other than sodium chloride which are 
difficult to restore by artificial means. In favorable cases 600 to 800 
cc. of this fluid may be absorbed by the patient daily. 


NEWER SURGICAL TECHNICS 


For years the surgeon’s hand has frequently been stayed by the fear 
of development of postoperative peritonitis. The major portion of the 
mortality following intestinal resections and the various types of 
anastomoses can be directly related to this complication. Various stage 
procedures, such as the Block-Mikulicz operation for colonic lesions, 
became standard because in large measures they decreased the danger of 
peritonitis. 

The development of special instruments, such as the Rankin forceps 
and others built on the same principle, however, has somewhat changed 
the surgeon’s attitude. Some clinics by the use of these newer methods 
have been able to show a great improvement in mortality rates. Especially 


14. Winslow, S. B.: Dextrose Utilization in Surgical Patients, Surgery 4:867, 
1938. 
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is this so in the surgical treatment of colonic lesions. Stone * (among 
others) has reported results from one stage resections of the colon that 
are better than those frequently obtained by the Bloch-Mikulicz technic. 

Increasing efforts are being made to develop these aseptic methods 
of anastomosis. Wangensteen ** has recently described a method which 
by the use of modified Martzloff clamps gives consistently good results 
from all types of gastrointestinal procedures. The future should see 
growth in the popularity of these newer methods and an improvement 
in the results obtained. 


PROPHYLAXIS AND TREATMENT OF POSTOPERATIVE PERITONITIS 
Substances Producing Leukocytic Reactions in the Peritoneal Cavity. 
—As has been stated, peritonitis is by far the most frequent cause of 
death after surgical procedures performed on the small intestine and 
the colon. Efforts to remedy this situation have not been lacking, how- 
ever. The vaccine developed by Bargin, although never accepted gen- 
erally as being of great value, was used enthusiastically in some clinics. 
Rankin,'’ once an ardent advocate of this prophylactic measure, has 
recently withdrawn his approval of it. Other methods and products, 
however, have been developed to take its place. In general, these methods 
all attempt to produce increased leukocytosis within the peritoneal 
cavity. Colibactragen, developed by Steinberg,** has received the 
approval of several nationally known surgeons and is probably the best 


known of these products. I have had no personal experience with 
colibactragen, but I cannot help being impressed by the favorable reports 
concerning its use which have appeared. Rea *® has found experimentally 
in rabbits that a degree of protection against peritonitis is produced by 
intraperitoneal injection of sodium ricinoleate. The use of amniotic 
fluid for the same purpose has been favorably reported on by Johnson,*° 


15. Stone, H., and McLanahan, S.: Surgical Aspects of Carcinoma of the 
Large Bowel, J. A. M. A. 113:2282 (Dec. 23) 1939. 

16. Wangensteen, O. H.: Aseptic Gastric Resection: A Method of Aseptic 
Anastomosis Adaptable to Any Segment of the Alimentary Canal (Esophagus, 
Stomach, Small or Large Intestine) Including Preliminary Description of Sub- 
total Excision of the Acid Secreting Area for Ulcer, Surg., Gynec. & Obst. 70: 
59, 1940. 

17. Rankin, F. W.: Resection of Recto-Sigmcid by Single or Graded Pro- 
cedures, Ann. Surg. 104:628, 1936. 

18. Steinberg, B.: Experimental Background and Clinical Application of Esche- 
richia Coli and Gum Tragacanth Mixture (Coli-Bactragen) in Prevention of 
Peritonitis, Am. J. Clin. Path. 6:253, 1936. 

19. Rea, C. E.: Personal communication to the author. 

20. Johnson, H. L.: Amniotic Fluid Concentrate as an Activator of Peritoneal 
Immunity, Surg., Gynec. & Obst. 62:171, 1936. 
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Trusler ** and Warren.** Priestley and McCormack ** have expressed the 
opinion that immunotransfusions of serum are valuable for patients 
with peritonitis from a ruptured appendix. 

Roentgen Irradiation.—Pratt ** has reported the beneficial effects of 
preoperative roentgen irradiation of the abdomen and pelvis in patients 
with carcinoma of the colon. Peritonitis did not develop in any of a 
series of 51 patients thus treated. Kelly and Dowell ** have also advo- 
cated irradiation of the abdomen in certain patients with peritonitis. 
Their attention has been particularly directed toward the treatment 
of peritonitis due to rupture of the inflamed appendix. 

Sulfanilamide.—Peritonitis occurring after intestinal operations is 
usually a mixed infection, with various strains of streptococci and 
staphylococci and the colon bacillus forming the most important and 
toxic elements. On the basis of present knowledge of the effects of 
sulfanilamide it might be rationally assumed that the effect of its adminis- 
tration would be uncertain and disappointing. Recent investigations by 
three investigators, however, have indicated that its administration is 
worth while. Ravdin, Rhoads and Lockwood ** have stated that the 
mortality incident to peritonitis associated with appendicitis is definitely 
decreased by large doses of sulfanilamide. Garlock and Seley ** have 
reported the incidence of peritonitis after operations on the colon to be 


considerably decreased if sulfanilamide is given for three days before 
operation (with the blood level maintained at 5 to 6 mg. per hundred 
cubic centimeters) and its administration continued into the immediate 
postoperative period. Curreri** has found with dogs that if sulfanil- 
amide is given the mortality attending perforation of the intestinal 
tract is appreciably decreased. Although my own experience is meager, it 


21. Trusler, H. M.: Peritonitis: An Experimental Study of Healing in the 
Peritoneum and the Therapeutic Effect of Amniotic Fluid Concentrate, Arch. 
Surg. 22:983 (June) 1931. 

22. Warren, S.: The Effects of Amniotic Fluid on Serous Surfaces, Arch. Path. 
6:860 (Nov.) 1928. 

23. Priestley, J. T., and McCormack, C. J.: Generalized Peritonitis Secondary 
to Rupture of Appendix, with Special Reference to Serum Therapy, Surg., Gynec. 
& Obst. 63:675, 1936. ; 

24. Pratt, J. R.: One Stage Operation for Resection of Recto-Sigmcid and 
Rectum for Carcinoma (With or Without Hysterectomy), Am. J. Obst. & Gynec. 
36:209, 1938. 

25. Kelly, J. F., and Dowell, D. A.: Roentgen Treament of Acute Peritonitis 
and Infections with Mobile X-Ray Apparatus, Nebraska M. J. 24:164, 1939. 

26. Ravdin, I. S.; Rhoads, J. E.; and Lockwood, J. S.: The Use of Sulph- 
anilamide in the Treatment of Peritonitis Associated with Appendicitis, Ann. 
Surg. 111:53, 1940. 

27. Garlock, J. H., and Seley, G. P.: The Use of Sulfanilamide in Surgery of 
the Colon and Rectum: Preliminary Report, Surgery 5:787, 1939. 

28. Curreri, A. R.: Personal communication to the author. 





PAINE—LESIONS OF INTESTINE AND COLON 1091 


would seem, judging from the investigations mentioned as well as from 
a few cases personally observed, that sulfanilamide must be considered 
a worth while addition to the present inadequate means of treatment of 
peritonitis. 


GENERAL CONSIDERATIONS OF PREOPERATIVE TREATMENT 


The somewhat trite expression that patients should be brought to 
the operating room in the best possible condition should not lose any of 
its importance through repetition. In no branch of surgery is it more 
important to weigh carefully all the circumstances in the case and think 
out each step of the treatment and of the operation beforehand than 
in surgical treatment of the gastrointestinal tract. It is realized that 
in certain exigencies uncontrollable circumstances may prevent the use 
of certain recommended and otherwise desirable procedures. The surgeon 
who accepts the responsibility for the care of the patient must be the 
judge of the methods to be employed and the effort to be expended in 
their application. 


Conditions Requiring no Special Preoperative Treatment.—Many 
patients with acute lesions of the intestinal tract, such as inflammations 
of the vermiform appendix and Meckel’s diverticulum, require no 
special preoperative treatment. Such patients have usually been in good 
health prior to the acute attack and require only the routine preoperative 


preparation indicated for any major surgical procedure. If vomiting 
has been severe or prolonged, attention should be paid to proper hydra- 
tion of the patient by means of saline solution administered intravenously 
or subcutaneously. Before any general anesthetic is given the surgeon 
should assure himself that the patient’s stomach is empty. This is easily 
accomplished in the usual case by omitting all solid foods for six hours 
before operation and restricting ingestion of fluids during the immediate 
preoperative period. Should any doubt exist as to whether the stomach 
is empty at the time of operation, the question should be definitely 
settled by aspirating the stomach with a tube large enough to remove 
its contents. 

In order to obviate the possibility of an involuntary defecation during 
the period of anesthesia and to insure an added degree of postoperative 
comfort, the lower part of the colon should be emptied by administra- 
tion of a mildly irritating enema. In cases of acute appendicitis or in 
the presence of inflammatory lesions in the colon the preoperative enema 
should be omitted. 

It is essential, of course, that patients be brought to the operating 
room adequately sedated and that measures be taken to reduce the 
production of mucus in the mouth, the nasopharynx, the trachea and 
the bronchial tree during the period of anesthesia. The time-tried 
combination of 4% grain (0.01 Gm.) of morphine sulfate and 459 grain 
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(0.4 mg.) of atropine sulfate given hypodermically thirty to forty-five 
minutes before the operation is begun is usually quite satisfactory. The 
sedation can be increased to advantage in selected cases by administra- 
tion of 1 to 1% grains (0.06 to 0.09 Gm.) of sodium pentobarbital 
forty-five minutes before the morphine and atropine are given. Pantopon 
(a mixture of hydrochlorides of opium alkaloids) as a substitute for 
morphine is preferred by many surgeons. Certain precautions should 
be heeded in administration of morphine to children and to elderly or 
weak adults. Children are sensitive to morphine and should be prepared 
for operation by the substitution of codeine sulfate in 1 grain (0.06 Gm.) 
doses or smaller, depending on the age and size of the child. In old 
age also morphine is not a safe drug for routine use in the usual physio- 
logic dosage for preoperative preparation. No one desires to begin an 
operation with the patient’s respirations decreased to 8 or 10 a minute, 
a condition which will occasionally occur if 4 or 4% grain (0.015 or 
0.01 Gm.) doses of morphine sulfate are routinely used preoperatively 
for debilitated elderly patients. 

The use of %oo or Yoo grain (0.3 or 0.6 mg.) of scopolamine hydro- 
bromide U. S. P. in place of the usual 459 grain (0.4 mg.) or oo grain 
(0.6 mg.) of atropine sulfate is fairly common. Since this drug has an 
inhibitory effect on the nasopharyngeal secretions and at the same time 
is a sedative, many prefer it. I have had no extensive experience with 
it. 

Atropine sulfate is much better tolerated by adults than by infants 
and young children. When used, it should be given in sufficiently large 
doses to produce its physiologic effect. The average adult dose of 
“50 Or Moo grain is usually well tolerated. Doses of the magnitude 
of Yoo grain (0.1 mg.) or %4oo grain (0.2 mg.), however, occasionally 
produce atropine reactions in the young, with flushing of the face, 
elevated temperature and rapid pulse. If such a reaction occurs, it is 
best, unless the operation is urgently indicated, to postpone all surgical 
treatment for a few hours or even until the next day in order that the 
reaction to the drug may subside. 

Conditions in Which Preoperative Treatment May Be Indicated 
but in Which the Necessity of Operation Is Paramount.—Certain con- 
ditions of the small intestine and of the colon necessitate operation as 
soon as the diagnosis is made despite obvious indications for various 
preoperative procedures. Such lesions include perforations, severe acute 


bleeding, strangulation obstruction and simple obstruction of the large 
bowel. 


Despite the urgency for operation, no patient in shock or collapse 
should be subjected to a surgical procedure. Any patient with an 
intestinal lesion will be a much better surgical risk if time is taken before 
operation to combat adequately any shock which may be present with 
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large blood transfusions (or administration of physiologic solution of 
sodium chloride if the collapse is due to hypochloremia). In many 
instances the administration of blood or saline solution can be continued 
with benefit during the operation. Other features of treatment, such as 
external application of heat and administration of morphine, may be 
of value, but the chief reliance should be placed in administration of 
whole blood combined with use of the Trendelenburg position. If the 
shock is not too severe, merely placing the patient in the Trendelenburg 
position will frequently raise the systolic blood pressure 20 to 25 milli- 
meters of mercury and maintain it above the critical level until an 
ample amount of blood can be given. During the past ten years in 
the surgical service of the University Hospitals it has been the practice 
in an emergency to give any patient group 4 (0) blood without matching 
or cross matching. No reactions have occurred which have caused my 
associates and me to regret this practice. 

Gastroduodenal aspiration should be instituted as soon as possible 
to empty the upper reaches of the gastrointestinal tract and prevent 
the development of distention. This should be continued during and 
after operation. 

In cases of this kind preoperative medication can be given, but the 
preoperative enema is hardly indicated. 

Conditions Which Are Greatly Benefited by Intelligently Directed 
Preoperative Treatment.—Patients with diseases in this class have 
usually had their lesions some time and suffer from the chronic effects 
of nutritional disturbances, combined with recurrent bleeding or partial 
obstruction. Conditions responsible for these chronic effects include 
the various causes of partial obstruction, such as congenital malposi- 
tion of the intestines, various tumors of the bowel (such as polyps and 
carcinomas), gastrocolic fistulas, nonmalignant strictures, regional 
enteritis and ulcerative colitis. The initial effort of the surgeon in the 
presence of this type of condition should be the making of an accurate 
diagnosis. Immediate operation is not indicated, and sufficient time 
should be taken to carry out a comprehensive plan of preoperative treat- 
ment. Vitamin deficiencies should be corrected by administration of 
vitamins B and C. Anemia should be corrected by repeated blood 
transfusions until the hemoglobin level has been raised to 75 or 80 per 
cent at the time of operation. If the level of serum proteins remains 
low after a satisfactory hemoglobin value has been attained, additional 
amounts should be given as transfusions of plasma. The use of gastro- 
duodenal aspiration to relieve the distention and symptoms associated 
with partial obstruction is frequently indicated. Usually the simple 
technic described by Wangensteen ** is sufficient, but in selected cases 


29. Wangensteen, O. H.: The Therapeutic Problem in Bowel Obstructions, 
Springfield, Ill., Charles C. Thomas, Publisher, 1937. 
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the use of the Miller-Abbott tube by the method described by Abbott 
and Johnston *° frequently is helpful. Certain obscure lesions of the 
small intestine can occasionally be accurately diagnosed by the use 
of this tube and roentgen examination that might otherwise be missed. 
The fluid balance of the patient should be determined accurately and 
corrected as has been described. The operative procedure itself is, 
within certain limits, an elective procedure and should be undertaken 
only when the surgeon is convinced that the general condition of the 
patient cannot be further improved. 

Other features of preoperative treatment previously discussed, such 
as preoperative medication, enemas and omission of food for some hours 
before operation, apply with equal force to this class of patient. 


GENERAL CONSIDERATIONS OF POSTOPERATIVE TREATMENT 


The chief aims of postoperative treatment should be to secure ade- 
quate rest and comfort for the patient over a sufficient period to insure 
that healing takes place at the site of operation and to prevent as far 
as possible pulmonary complications and venous thrombosis. 

Decompression.—Gastroduodenal Aspiration: Probably the most 
important element in the postoperative treatment of patients subjected 
to operations on the small intestine and the colon is continuous gastro- 
duodenal aspiration. In my opinion this procedure secures the greatest 
degree of rest, both physical and physiologic, for the gastrointestinal 
tract that can be obtained. 

So-called paralytic (adynamic) ileus occurs to some extent after 
any operation of magnitude within the abdomen. After operations 
during which the bowel and its mesentery must of necessity be more 
or less manipulated and traumatized, the more severe degrees of this 
condition occur. The stomach and intestine become distended with 
gas, derived principally from swallowed air but appreciably augmented 
by fermentative processes and by diffusion from the blood. Another 
important factor contributing to this distention is the relatively large 
quantity of fluid poured into the upper reaches of the gastrointestinal 
tract by the digestive glands. 

This distention is best prevented or controlled by means of constant 
mild suction applied to an indwelling duodenal tube. The details and 
technic of this procedure have been fully described elsewhere. Many 
variations of the original apparatus described by Wangensteen and 
Paine ** have appeared, but any apparatus which maintains a constant 


30. Abbott, W. O., and Johnston, C. G.: Intubation Studies of the Human 
Small Intestine, Surg., Gynec. & Obst. 66:691, 1938. 

31. Wangensteen, O. H., and Paine, J. R.: Nasal Catheter Suction Siphonage: 
Its Uses and the Technic of Its Employment, Minnesota Med. 16:96, 1933. 
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negative pressure of 70 to 100 cc. of water and which allows the quantity 
of aspirated fluid to be measured should be satisfactory. 

Two purposes are served by aspiration. The first is the removal 
as far as possible of the gaseous and fluid contents of a digestive tract 
which is unable to transport and dispose of them in a normal manner. 
The second is ‘the prevention as far as possible of any further accumu- 
lation of gas and fluid in an already distended digestive tract. 

It has been adequately shown by Mclver and his associates ** as 
well as by Hibbard ** that 70 to 80 per cent of the gases found in 
the intestinal tract are derived from swallowed air. Any method, there- 
fore, such as gastroduodenal aspiration, which removes swallowed air 
as rapidly as it gains entrance to the stomach will effectively prevent 
to a great extent any distention that may already be present from 
becoming greater. If, therefore, aspiration is begun before distention 
appears it is usually satisfactory to permit the distal end of the duodenal 
tube to remain in the stomach. In such cases, although the duodenum 
is frequently intubated incidentally, no serious effort is made to 
intubate it. 


If the tip of the suction tube remains in the stomach the effect of 
aspiration on the contents of an already distended small bowel is some- 
what doubtful. Considerable quantities of fluid and gas may be removed 


from the lower reaches of the intestine if the pylorus is relaxed or if 
regurgitation into the stomach occurs regularly. This cannot be 
depended on, however. In any case, therefore, in which considerable 
distention is already present a consistent effort should be made to cause 
the tip of the tube to pass beyond the pyloric sphincter. 

Incidental to the main purpose of continuous aspiration by the 
duodenal tube but important in their own right are additional advantages 
which accrue from this procedure. Suture lines in the intestinal walls 
are protected from possible disruption by an increased intraluminal 
pressure, and the incidence of obstruction from adhesions in the imme- 
diate postoperative period is greatly decreased. 

It is our practice to begin suction on each patient subjected to major 
intestinal operations except simple appendectomy before the patient goes 
to the operating room, since experience has shown that by this means 
postoperative nausea, vomiting and distention can consistently be pre- 
vented. Suction is thus maintained during operation and for several 
days thereafter. Patients are allowed to take by mouth up to 2,000 cc. 
of clear fluids daily during this period. At least once each twenty-four 


32. McIver, M. A.; Benedict, E. B., and Cline, J. W.: Post-Operative Gaseous 
Distention of the Intestine: Experimental and Clinical Study, Arch. Surg. 18: 
588 (Oct.) 1926. 

33. Hibbard, J. S.: Gaseous Distention Associated with Mechanical Obstruc- 
tion of the Intestine, Arch. Surg. 38:146 (July) 1936. 
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hours the quantities of fluid and gas aspirated are noted. Particular 
attention is paid to the quantity of aspirated fluid, for this must be 
returned to the patient or compensated for by administration of saline 
solution as described in the section on fluid administration. 

The exact time at which suction should be discontinued depends 
in general on the degree and duration of the ileus as well as on other 
considerations which may be present in the individual case. The average 
patient requires suction for four to six days after operation. Before 
finally removing the suction tube it is always well to test the patient’s 
ability to be comfortable without it by clamping the tube for a time, 
during which the patient is allowed to take a moderate amount of oral 
fluid. If the patient can tolerate the suction tubes clamped for six to 
eight hours and imbibe during this time three to four glasses of water 
or other fluid without the appearance of distention, nausea or vomiting, 
the duodenal tube may be removed without fear that it may have to be 
reinserted and suction renewed after a short time. 

Especially, in certain instances in which an obstruction exists which 
the surgeon has reason to believe will be temporary it may be desirable 
to maintain suction for a relatively long time. Under these circum- ence t 
stances maintenance of the nutrition of the patient becomes a serious High | 
matter. It has been found satisfactory in these cases to clamp the expen 
suction tube for intervals of one to two hours several times a day. be car 
During these intervals nourishing liquids are given by mouth or injected to thi 
through the tube. Some portion of this fluid will be retained by the plain 
patient. face V 

The development of the Miller-Abbott double lumen tube has It 
increased the possibilities of postoperative treatment of patients with centre 
intestinal lesions. Decompression of the entire gastrointestinal tract ment 
down as far as the cecum can be carried out more quickly and efficiently preve 
than is possible with the method of Wangensteen.*® The use of this speci! 
type of tube, however, will probably remain limited to the unusual case Expe 
in which the simpler apparatus and technic of Wangensteen prove appe 

vasatisfactory. Experience has shown that decompression of a greatly L 
distended small bowel in the presence of peritonitis when peristaltic 
movements are minimal is sometimes far from satisfactory when the 
simple duodenal tube is used. In such cases, perhaps, it is best to use 
the Miller-Abbott tube, for it is reported that if this tube can be made 
to pass the pylorus and its balloon inflated the intestine can be “nego- 
tiated” fairly effectively.** As has been emphasized, however, this 
situation should rarely occur if patients are properly treated postopera- 
tively and suction is begun before distention becomes great. 
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Decompression of the Small Intestine in the Treatment of Intestinal Obstruction, 
JT. A. M. A. 111:1365 (Oct. 8) 1938. 
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High Oxygen Concentrations in Respired Air.—Surgeons have now 
at their command an additional method to combat the gaseous distention 
associated with paralytic ileus. Fine and his co-workers ** have pointed 
out and proved by clinical trial the decompressing effect of breathing 
high concentrations of oxygen for relatively long periods. Since 55 
to 60 per cent of the intestinal gases are nitrogen, it is possible to 
remove this as well as other portions of the gases by diffusion if the 
patient is made to breathe an atmosphere in which the partial pressure 
of these gases is maintained at a lower level. This can be accomplished 
if the patient is supplied with an oxygen concentration of over 85 per 
cent for his respiratory needs. I have used this method successfully 
on numerous occasions. It is particularly valuable when used in con- 
junction with gastroduodenal aspiration in the treatment of paralytic 
ileus when well developed distention must be combated. 

The chief difficulty of the method arises in the technical details of 
its application. The generally used oxygen tent is not satisfactory, 
because oxygen concentrations of over 60 per cent cannot be economically 
maintained. Fine has used a modified tent with success. In my experi- 
ence the Lovelace-Boothby mask is admirably suited for the purpose. 
High oxygen concentrations can be maintained with a relatively small 
expenditure of oxygen, and aspiration by means of a duodenal tube can 
be carried on simultaneously. One objection can be raised, however, 
to this method of supplying oxygen. Not infrequently patients com- 
plain of the discomfort produced by the pressure of the mask on the 
face when it is worn for several days at a time. 

It would seem best to consider the breathing of high oxygen con- 
centrations only as an adjunct to gastroduodenal aspiration in the treat- 
ment of distention. While it may adequately remove gas from or 
prevent its accumulation in the gastro-intestinal tract, it does nothing 
specifically to the other important factor of distention, namely, fluid. 
Experience has shown that postoperative nausea and vomiting dis- 
appear only when the stomach is kept empty of both fluid and gas. 

Drugs.—Drugs, such as prostigmine, physostigmine, acetylbeta- 
methylcholine hydrochloride (mecholyl), solution of posterior pituitary 
and pitressin, have frequently been recommended for use in the post- 
operative period because of their effect on the motor functions of the 
bowel. It has been claimed that they hasten the return of normal 
peristalsis and the expulsion of feces and gas, at the same time decreas- 
ing the discomfort of gas pains. Such drugs should find little place in 
the postoperative phase of surgical therapy of the intestine if appropriate 


35. Fine, J.; Banks, B. M.; Sears, J. B., and Hermanson, L.: The Treatment 
of Gaseous Distention of the Intestine by Inhalation of Ninety-Five Per Cent 
Oxygen, Ann. Surg. 103:375, 1936. 
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measures are taken to insure against the development of distention. 
Gastroduodenal aspiration will control distention of the small bowel 
more effectively than any drug. Troublesome accumulations of gas 
in the lower part of the colon may be relieved by insertion of a rectal 
tube for a short period several times a day. 


Use of Narcotics ——After operation some narcotic drug, such as 
morphine, pantopon (a mixture of hydrochlorides of opium alkaloids), 
dilaudid hydrochloride or codeine, must be used in effective doses fre- 
quently enough to relieve in large measure the pain and discomfort 
which inevitably follow any abdominal surgical procedure. Morphine 
sulfate, 4% grain (0.01 Gm.), given every four hours as needed, is 
usually employed for this purpose at the University Hospitals for the 
average adult patient. Within forty-eight hours after operation most 
of the acute pain will have subsided, and the amount given can be rapidly 
decreased or the drug omitted. 

Every surgeon should be thoroughly acquainted with the various 
analgesic drugs available and should use them to fit the circumstances 
of each case in which their administration is indicated. Some patients 
react untowardly to many of these drugs with urticaria, itching, nausea 
or vomiting. In such instances the knowledge and skill of the surgeon 
may be taxed to the utmost to achieve the desired result, which is 
comfort for his patient. 

Tracheal Aspiration.—Periodic aspiration of the trachea and the 
larger bronchi during the immediate postoperative period, as suggested 
by Haight,** is a procedure of major significance in surgical treatment. 
A urethral catheter attached to a suction machine, or, lacking this, a 
large syringe, is passed through the nose into the trachea, and any 
mucus which may have collected there is aspirated. This is of great 
value for the prophylaxis of atelectasis and pneumonia. Not every patient 
will require aspiration, but for those who have abundant mucus this 
procedure, carried out three or four times a day, removes surprisingly 
large amounts of bronchial secretions. Thus, the necessity for the 
patient’s coughing and the disrupting strains on the abdominal wound 
are largely eliminated. 

At the completion of every operation the pharynx and trachea should 
be thoroughly aspirated by the anesthetist. In those instances in which 
production of mucus has been excessive during the operation and 
especially after prolonged procedures in the upper part of the abdomen, 
it is best to do this under direct vision through a bronchoscope before 
the patient leaves the operating table. 


36. Haight, C.: Intratracheal Suction in the Management of Postoperative 
Pulmonary Complications, Ann. Surg. 107:218. 1938. 
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Use of Trendelenburg Position.—After a prolonged operation with 
deep anesthesia, much is to be gained by keeping the patient after his 
return to bed in a “steep Trendelenburg” position for twelve to twenty- 
four hours, or at least until he has fully recovered from the anesthesia 
and from any postoperative shock which may occur. This position insures 
good drainage of the bronchial secretions during the time when the 
cough reflex is diminished and guards against atelectasis. 

The favorable effect of the Trendelenburg position on the low blood 
pressure of a patient in shock has been mentioned. 

Treatment of Shock.—Surgical shock after prolonged and difficult 
operations on the small intestine or the colon occurs not infrequently. 
After returning to his bed, any patient whose systolic blood pressure 
remains at 90 mm. of mercury or lower after he has been placed in the 
Trendelenburg position should be considered to be in shock. Only one 
satisfactory treatment for this condition exists, and that is adequate 
blood transfusion. An adequate transfusion means administration of 
a sufficient quantity of blood to maintain the systolic blood pressure 
at a satisfactory level, whether this is 500 or 1,500 cc. 

Active Movements by the Patient.—After the patient’s bed has been 
returned to the horizontal position, he should be turned from side to 
side every hour until the pain of the incision has subsided sufficiently 
to permit active movement on the part of the patient himself. From 
the beginning of the postoperative period patients should be encouraged 
to move their arms and legs actively and frequently. Such movements 
with their attendant increase in the flow of blood in the veins are the 
best protection obtainable against the development of thrombophlebitis. 
Coughing should be encouraged if mucus in the nasopharynx is at all 
troublesome, but only when the abdomen and the lower ribs on each side 
are held in by the hands of a nurse or attendant, so that too great a 
strain is not placed on the sutures of the abdominal wound. 


Use of Oxygen for Elderly Patients —Surgical procedures performed 
on elderly patients seem to be better tolerated if the patient is kept in an 
oxygen tent with an atmosphere containing 50 to 60 per cent oxygen. 
Such treatment insures an increased amount of oxygen available to a 
probably weakened myocardium and to a brain which is possibly the 
seat of arteriosclerosis during a period in which the blood pressure tends 
to be below normal. 

Administration of Fluids.—Since patients who have undergone 
surgical procedures involving the intestinal tract must be “carried” for a 
relatively long time (four to six days) before returning to an adequate 
oral diet, proper administration of paraoral fluids becomes a major part 
of the postoperative treatment. Removal of large quantities of gastro- 
duodenal secretions by suction through a duodenal tube or loss of fluids 
through fistulas occasionally complicates the situation further. 
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The surgeon is presented with two problems: (1) supply of a 
sufficient amount of water to the patient to maintain an adequate output 
of urine and (2) administration of a sufficient amount of sodium chloride 
to replace that lost from the body in perspiration and in abnormal losses 
of fluid. In addition, a very small amount of sodium chloride is required 
to supply the normal metabolic demands of the body. Administration of 
excessive amounts of saline solutions, however, must be guarded against 
in order to prevent edema. 

The proper technic for the administration of fluids has been briefly 
discussed elsewhere in the paper. 

Diet and Enemas.—In most instances patients may be allowed food 
by mouth as soon as gastroduodenal aspiration is discontinued. It is 
a wise plan to restrict the diet to liquids for the first twenty-four hours 
after removal of the duodenal tube, however, to be sure that the gastro- 
intestinal tract will tolerate food. If this is so the diet can be increased 
rapidly. No bowel movement is necessary or should be expected until 
two or three days after the patient has resumed a fairly general diet. 
Enemas may be given as indicated, but if 1 ounce (30 cc.) of liquid 
petrolatum is given once or twice a day as soon as the patient begins to 
eat the occasions for their use will be largely eliminated. 


SPECIAL POINTS TO BE OBSERVED IN THE TREATMENT OF 
PATIENTS WITH INFLAMMATORY LESIONS 


Appendicitis —Certainly any inflamed, unruptured appendix should 
be removed as an emergency procedure. After rupture has occurred, 
however, and peritonitis has developed, the surgeon must pause and 
weigh the benefits to be obtained by operation against the harmful 
effects which his interference may produce. The policy followed 
in the surgical service at the University Hospitals is firmly fixed. 
When the surgeon is convinced that the appendix is ruptured a con- 
servative regimen is followed. Gastroduodenal aspiration is instituted, 
and paraoral fluids given intravenously or subcutaneously. Sulfanil- 
amide is given in relatively large doses, 90 grains (5.8 Gm.) a day. 
If an abscess forms it is observed for a time and drained if necessary. 
Appendectomy in such cases is carried out later, after the acute phase 
of the infection has subsided. The results of this form of treatment, 
used over a six year period, have been satisfactory. 

Inflammation of Meckel’s Diverticulum.—The same general plan of 
treatment used for patients with appendicitis is employed in instances 
of inflammations of Meckel’s diverticulum. 

Regional Ileitis.—If a definite diagnosis of regional ileitis is made an 
unusual amount of care should be exercised in choosing the method of 
treatment. The patient not infrequently has moderate anemia and suffers 
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from nutritional disturbances. A period of preoperative treatment will 
improve the general condition. No operation should be attempted during 
an acute phase of the disease. During a period of quiescence the 
abdomen may be explored and a short-circuiting anastomosis performed. 
Some weeks later the involved portion of bowel should be excised. The 
danger of peritonitis is always present, and proper prophylactic measures 
are indicated. Continuous gastroduodenal aspiration should be an 
essential part of the postoperative treatment. 


Ulcerative Colitis—The most important point in surgical treatment 
of this condition is the decision as to the time to operate. Patients should 
be treated conservatively with a medical regimen until a regression has 
occurred and the general condition has improved. After adequate trans- 
fusions and restoration of the normal fluid balance and level of plasma 
protein a complete deviation of the fecal stream should be obtained 
by ileostomy. Peritonitis is an ever present danger in this condition 
and should be carefully guarded against. The usual methods of post- 
operative ,treatment, including blood transfusions for shock, gastro- 
duodenal aspiration and administration of paraoral fluids, should be 
employed. 

Diverticulitis of the Colon—This condition may not require opera- 
tion. In the acute phase, if continuous gastroduodenal aspiration is 
instituted and sulfanilamide given, the infection in many cases will 
subside and the patient will do well if low residue diets supplemented 
with liquid petrolatum are given. When these measures prove ineffective 
the fecal stream should be completely deviated by a colostomy proximal 
to the site of inflammation. If gastroduodenal aspiration is continued 
after operation, one need be in no particular hurry to open the colostomy 
wound. This can be done after three or four days, when danger of 
peritonitis at the operative site has passed. Any accumulation of gas 
in the colon which appears during this period can be aspirated through 
the unopened bowel at the site of colostomy with a needle and a syringe. 


SPECIAL POINTS TO BE OBSERVED IN THE TREATMENT OF 
PATIENTS WITH OBSTRUCTIVE LESIONS 


Continuous gastroduodenal aspiration is indispensable in the treat- 
ment of all patients with intestinal obstruction. It is important to realize, 
however, that this method alone, without an accompanying surgical 
operation, should never be used in cases of strangulation obstruction or 
acute simple obstruction of the large bowel. These types of ileus always 
demand immediate surgical intervention as soon as any shock which is 
present can be treated with blood transfusions. Aspiration of the stomach 
and duodenum will never relieve the obstruction to venous return in 
cases of strangulation, nor can it be depended on to decrease distention 
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due to an obstructed colon. In most instances the ileocecal valve pre- 
vents retrograde passage of gas and fecal material from the large intestine. 

Partial or complete simple mechanical obstruction can be controlled 
adequately and relents frequently (unless due to a lesion intrinsic in the 
intestinal wall, such as a stricture or a tumor) after thirty-six to forty- 
eight hours of aspiration. Patients with obstruction in whom decompres- 
sion by aspiration cannot be accomplished within forty-eight hours or in 
whom distention recurs after decompression should be operated on. 
Much will have been gained, however, by this preoperative period of 
aspiration. The risk associated with the necessary operation will be 
much less if this period is intelligently used to prepare the patient 
adequately in ways indicated elsewhere in this communication. Particular 
attention should be paid to the correction of dehydration, alkalosis and 
hypochloremia. 

In order to insure as effectual a decompression as possible in any 
case of intestinal obstruction, care should be taken to pass the tip of the 
duodenal tube beyond the pyloric sphincter. Many cases come to mind 
in which decompression was dishearteningly slow until the duodenum was 
intubated. In other cases conservative decompression had to be given 
up and operation performed owing to inability to pass the tube beyond 
the stomach. In certain of these difficult cases the use of the Miller- 
Abbott tube is indicated." 

In the presence of obstruction the choice of operation is important. 
When strangulation is present the infarcted segment must, of course, 
be either exteriorized or resected. When possible, exteriorization is 
perhaps the better choice, but in certain instances in which the obstruc- 
tion is high, resection and anastomosis are imperative. In cases of 
simple obstruction, if decompression cannot be accomplished preopera- 
tively no attempt should initially be made to remove the obstruction 
per se. Rather, a decompressive type of operation, such as an 
enterostomy or a colostomy, should be performed first, and the obstruc- 
tion, if it still persists, removed at a second operation. Experience 
has shown that postoperative peritonitis occurring in the presence of 
obstruction is almost invariably fatal, so that any operation performed 
must be aseptic. 

NEOPLASMS 


Tumors of the small intestine and of the colon should usually be 
resected if possible. The treatment of these lesions, inasmuch as they 
frequently produce obstruction, has been already touched on in the 
preceding paragraphs. Anemia from recurrent bleeding must frequently 
be treated before removal is considered. Primary resection with 
anastomosis has always been the operation of choice for nonobstructing 
tumors of the small bowel and remains so today. The attitude of surgeons 
concerning similar lesions in the colon, however, is changing. Because 
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of the increased danger of postoperative peritonitis and because colostomy 
was found to be so much better tolerated than ileostomy or jejunostomy, 
stage procedures, such as the Bloch-Mikulicz operation, long enjoyed 
the well justified approval of most surgeons. The newer developments, 
of relatively aseptic methods of resection and effective means to decrease 
the incidence of postoperative peritonitis, have recently brought about 
an increasing tendency to employ the method of primary resection. 

By far the most important phase of the postoperative treatment 
of these lesions is the use of continuous gastroduodenal aspiration for a 
sufficient period (five to six days) to insure adequate healing of the 
anastomotic suture lines. 

SUMMARY 


Surgical lesions of the small intestine and of the colon may be classi- 
fied under three heads: (1) inflammatory lesions, (2) obstructive lesions 
and (3) neoplasms not producing obstruction. Recent developments 
have improved with the preoperative and postoperative treatment of 
the patient. These developments include (1) realization of the importance 
of vitamin B and vitamin C deficiencies, (2) knowledge concerning the 
deleterious effects of a low level of plasma proteins, (3) administration 
of fluids on the basis of physiologic requirements, (4) new surgical 
technics and (5) use of effective measures for prophylaxis and treatment 
of peritonitis. 

The preoperative treatment of various types of lesions is briefly dis- 
cussed. Certain general considerations of postoperative treatment are 
discussed. These include: (1) decompression by (a) gastroduodenal 
aspiration, (b) high oxygen concentration in respired air and (c) use 
of drugs; (2) use of narcotics; (3) tracheal aspiration; (4) use of 
the Trendelenburg position; (5) treatment of postoperative shock; (6) 
active movements by the patient; (7) use of oxygen for elderly patients ; 
(8) administration of fluids, and (9) diet and enemas. 

Special points observed in the treatment of patients with inflammatory 
lesions, with obstructive lesions and with neoplasms are discussed. 
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Careful preparation of the patient who is a poor surgical risk has 
greatly reduced the morbidity and mortality following surgical opera- 
tions. In no field of surgery has this been more definitely proved than 
in the treatment of obstruction of the common bile duct and of serious 
hepatic injury. The histologic picture of the liver in these conditions 
often is one of extensive hepatitis, fibrous tissue replacement, parenchymal 
degeneration and fatty infiltration. Prior to operation, tests of hepatic 
function may give little or no indication of the degree of injury to the 
liver parenchyma. However, subsequent to the trauina of operation and 
anesthesia, hepatic insufficiency of such degree as to jeopardize the life 
of the patient may become evident. Extensive damage to the liver may 
be present before it 1s detectable by the tests now available. For this 
reason it is safe to assume that damage to the liver is present in all 
patients seriously ill with disease of the biliary tract, and every effort 
should be made to prepare the patient in a manner which will minimize 
the chances of hepatic incompetence subsequent to operation. 

Since the work of Opie and Alford,’ Schreiber,? and Davis, Hall 
and Whipple,® a high carbohydrate diet or dextrose administered intra- 
venously has been used in the preoperative preparation of jaundiced 
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patients. Crile and Higgins,* Walters,? Ravdin * and many others have 
reported on the beneficial effects which follow this type of therapy. 
As the result of much of this work it has been generally accepted that 
the presence of large amounts of glycogen in the liver in some manner 
offers protection to this viscus against a variety of hepatotoxic agents. 

Evidence which Goldschmidt, Vars and Ravdin" have recently 
published leads one to question the complete validity of the concept that 
the mere presence of glycogen in the liver acts to protect the organ against 
injury by volatile anesthetics. While these authors have not suggested 
that the carbohydrate which is fed, part of which is deposited in the liver 
as glycogen, is of no value to the subject, they have implied that the 
glycogen in the liver, in so far as it indicates a previous adequate carbo- 
hydrate intake, exerts its influence by its: effect on the metabolism of 
other foodstuffs in the body. These authors found that rats which had 
been on a low protein diet and in which the lipid content of the liver was 
high were maximally susceptible to injury by chloroform, while rats 
fed an adequate amount of protein in the diet, with livers low in lipid 
content, were maximally protected against injury. These investigations 
have recently been confirmed in experiments on the dog by Miller and 
Whipple.® 

The presence of a large amount of fat in the liver would, as Wells ® 
suggested, result in retention of a large amount of the lipid-soluble 


hepatotoxic agent in the liver, and a longer time would be required for 
desaturation. Goldschmidt, Vars and Ravdin “ found that a high protein 
diet ingested for some days prior to anesthetization to a degree protected 
the liver from necrosis even though the glycogen concentration of the 
liver was low and the fat concentration high. An adequate diet prior 
to anesthesia and operation for patients with disease of the biliary tract, 


4. Crile, G. W., and Higgins, C. C.: Prevention and Treatment of Post- 
operative Complications in Abdominal Surgery, J. A. M. A. 89:1738 (Nov. 19) 
1927. 

5. Walters, W.: Physiologic Considerations in the Treatment of Obstructive 
Jaundice, J. A. M. A. 87:2153 (Dec. 25) 1926. 

6. Ravdin, I. S.: Some Aspects of Carbohydrate Metabolism in Hepatic 
Disease, J. A. M. A. 98:1193 (Oct. 19) 1929. 

7. Goldschmidt, S.; Vars, H. M., and Ravdin, I. S.: (a) The Influence of 
the Foodstuffs upon the Susceptibility of the Liver to Injury by Chloroform, and 
the Probable Mechanism of Their Action, J. Clin. Investigation 18:277, 1939; 
(b) The Non-Specificity of Suspensions of Sodium Xanthine in Protecting the 
Liver Against Injury by Chloroform and the Probable Cause of Its Action, ibid. 
18:633, 1939. 

8. Miller, L. L., and Whipple, G. H.: Chloroform Liver Injury Increases as 
Protein Stores Decrease, Am. J. M. Sc. 199:204, 1940. 

9. Wells, H. G.: Chemical Pathology, ed. 5, Philadelphia, W. B. Saunders 
Company, 1925, pp. 20 and 481; Delayed Chloroform Poisoning and Allied Con- 


ditions: A Note on the Cause of the Anatomic and Clinical Changes Observed, 
J. A. M. A. 46:341 (Feb. 3) 1906. 
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therefore, becomes a matter of considerable importance. That a diet 
high in carbohydrate offers protection against the necrosis resulting 
from chloroform anesthesia while a diet high in fat increases the suscepti- 
bility of the liver to chloroform has been repeatedly confirmed since 
the original studies of Opie and Alford.* 

Diets high in protein have been considered inferior to*® or at best 
equal to ** a carbohydrate diet in protective value. Starvation increases 
the susceptibility of the hepatic cells to injury by chloroform equal to *° 
or exceeding ** that caused by a previous high fat diet. 

The beneficial effect of a high carbohydrate diet in preventing injury 
to the liver following the use of chloroform can best be explained, in the 
opinion of Goldschmidt, Vars and Ravdin,"™ by the fact that when such a 
diet is administered, fat, if it is present in the liver in abnormal amounts, 
is displaced during the deposition of glycogen. The processes involved in 
this displacement need not be discussed here. This physiologic phe- 
nomenon was first pointed out by Rosenfeld.** He reported that in a 
number of physiologic and pathologic conditions in which the concentra- 
tion of glycogen in the liver fell there occurred a fatty infiltration of the 
liver. The studies of Goldschmidt, Vars and Ravdin, however, demon- 
strate clearly that the liver may simultaneously contain a high concen- 
tration of glycogen and a high concentration of lipid. Under these 
conditions the glycogen per se, regardless of its concentration, does not 
protect the liver from injury. Channon and Wilkinson ** have demon- 
strated that a high protein diet is also beneficial in displacing hepatic fat. 
They found such a diet to be just as efficacious in reducing the hepatic 
lipid concentration as was the administration of choline, which Best and 
his co-workers ** had suggested as a physiologic accessory food factor 
which regulates the amount of fat in the liver. 

Several years ago, when we were preparing our patients with hepatic 
disease with intravenously injected dextrose, we took biopsy specimens 
of the liver from patients with obstruction of the common bile duct. 
Approximately one third of the patients so prepared had amounts of 
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Med. 23:612 (May) 1919. 

11. Moise, T. S., and Smith, A. H.: The Regeneration of Liver Tissue on 
Various Adequate Diets, J. Exper. Med. 40:13, 1924. Smith, A. H., and Moise, 
T. S.: The Regeneration of Liver Tissue During Nutrition on Inadequate Diets 
and Fasting, ibid. 40:209, 1924. 

12. Rosenfeld, G.: Zur Lehre von der Fettwanderung, Allg. med. Centr.-Ztg. 
89:1051, 1900; Fettbildung, Ergebn. d. Physiol. 2:50, 1903; Der Process der 
Verfettung, Berl. klin. Wchnschr. 41:587, 1904; Fett und Kohlenhydrate, ibid. 
43:978, 1906; Eiweisskérper und Leberverfettung, ibid. 47:1268, 1910. 

13. Channon, H. J., and Wilkinson, H.: Protein and the Dietary Production 
of Fatty Livers, Biochem. J. 29:350, 1935. 

14. Best, C. H.; Huntsman, M. E., and Ridout, J. H.: The “Lipotropic” 
Effect of Protein, Nature, London 135:821, 1935. 
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fat in the liver which, had a volatile anesthetic been used during the 
operation, would have conduced to some degree of degeneration or 
necrosis of the liver. Furthermore, the amount of glycogen in the 
liver when such a program was used during the preoperative period was 
never striking. 

In view of the observations of Goldschmidt, Vars and Ravdin,™ it 
seemed highly desirable to determine the diet best suited to prepare the 
“bad risk” for operation in cases of disease of the liver. 


EXPERIMENTS 


Healthy mongrel dogs, the majority of which were young and full grown, 
were selected for these experiments. Obstruction of the common duct was pro- 
duced by ligation of the cystic duct or by cholecystectomy and double ligation and 
section of the common duct. When special diets were being fed, the food was 
carefully mixed and reenforced with the necessary vitamins and salts. The amount 
of food consumed each day by each dog was recorded. Biopsy specimens were 
taken from the liver before and after the periods of special feeding, so that 
the effect of the diet on the composition of the liver could be observed. The 
methods of analysis used in this work were the same as those previously reported.? 
In this paper the term total fatty acids is used as an indication of the total lipid 
concentration of the liver. 

Effect of Obstruction of the Common Duct.—Twenty-one dogs which had been 
on the routine mixed diet of the animal house were subjected to total obstruction 
of the common duct. With this diet the concentration of fatty acids in the liver 
varied from 8 to 11 per cent by dry weight. Administration of the routine diet 
was continued after operation. The dogs were killed in from thirteen to thirty- 
five days after operation. The hepatic concentrations of fatty acids are given in 
table 1. It will be noticed that in 9 instances, or in more than one third, the 
concentration was such that had a volatile anesthetic been used some degree of 
injury to the liver would have resulted. In the remainder the concentration was 
within normal limits. 

Inasmuch as an increased hepatic concentration of fatty acids was found in 
the dog subsequent to obstruction of the common duct in much the same incidence 


as in man, the dog was considered an appropriate animal to use in these investi- 
gations. 


Effect of Diet or Diet and Choline Chloride on the Concentration of Fat in 
the Liver in the Presence of Obstruction of the Common Duct.—Since a high 
concentration of fat in the liver did not occur in all of the dogs with obstruction 
of the common duct on the routine diet, dogs were placed on a high fat diet 
for two weeks prior to operation in order to increase the incidence of fatty 
livers. The dogs were then operated on, an initial biopsy specimen being taken 
from the liver and the common and cystic ducts being occluded. The majority 
of the livers contained an abnormally high concentration of fatty acids at the time 
of this operation. Various diets were than fed to determine the effect of these 
on the hepatic concentration of fatty acids in the presence of obstruction of the 
common duct. 

i The dogs usually gained weight during the two preoperative weeks on the 
nigh fat diet. After operation some difficulty was encountered at times in getting 
the dogs to eat certain of the diets, so that occasionally forced feeding and intra- 
venous injections of dextrose were necessary. The dogs often lost some weight 
but as a rule did not fall much below their weight at the beginning of the 
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experiment. The final weights are not especially significant, because of the presence 
of ascites in some animals. 


A summary of the results obtained by the various diets is given in table 2. 


a. High Carbohydrate Diet: About 80 per cent of the total calories which the 
dogs received were in the form of carbohydrate, a part of which was given intra- 


Taste 1.—Effect of Obstruction of the Common Duct on the Fatty Acid 
Concentration of the Liver 








Period of Hepatic 
Obstruction, Fatty Acids, 
Dog Days Gm./100 Gm. 


28 
16 
l4 
13 
27 
20 
30 
13 


Comment 


@ 


Go be 1 im a1 bo 


12 of 21 dogs (57 per cent) had 
normal concentrations of fatty 
acids in the liver 


9 of 21 dogs (43 per cent) had 
increased concentrations of fatty 
acids in the liver 


Average 





TABLE 2.—Summary of Results 








Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
Weight, Kg. —_—--*- Gm./100 Gm. Gm./100 Gm. 
“*~ _ — Car- ae, | a re A > 
No. At Days Pro- bohy- Cal./ At Term- At Term- 
of Ini- Oper-Term- on tein, Fat,drate, Kg./ Oper- inal Oper- inal 


Diet Dogs tial ation inal Diet % % % Day ation Level ation Level Change 


High protein 

and high ecar- 

bohydrate 7 f : - 90 
High carbo- 

hydrate 

High earbo- 

hydrate with 

choline 

chloride 5.6 a A s 7 11 


. j 6 8 
Mixed diet ‘ 8. . 29 23 
Beef heart 5 4 . . 19 49 


88 


mp owe 
+ to @io 





* 0.4 Gm. of choline chloride per kilogram per day. 
+ 0.8 Gm. of choline chloride per kilogram per day. 


venously as dextrose. The protein varied from 4 to 10 per cent of the total 
calories, while from 9 to 15 per cent of the calories was present as fat. The 
dogs received a mean of 88 calories per kilogram of body weight per day (table 3). 

The mean concentration of fatty acids in the liver was 30.9 Gm. per hundred 
grams before the period of feeding and 15.5 Gm. per hundred grams after the 
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period of feeding, a reduction of approximately 50 per cent during the carbo- 
hydrate feeding period of fourteen days. 

' The concentration of hepatic glycogen in these dogs averaged 5.4 Gm. per 
hundred grams in the presence of obstruction of the common duct and the high 
fat content. 

b. High Carbohydrate Regimen plus Choline Chloride: A second group of 
dogs with fatty livers and obstruction of the common duct was placed on a high 


Tas_e 3.—High Carbohydrate Diet 








Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
——_A~—-—-~+ Gm./100 Gm. Gm./100 Gm. 
——, Car- co OW —-  * HD 
At Days Pro- bohy- Cal./ At Term- At 
Ini- Oper- Term- on tein, Fat,drate, Kg./ Oper- inal Oper- 
Dog tial ation inal Diet % To Day ation Level ation Level Change 


14 6 86 
14 10 5 112 
14 4 5 70 
14 10 7 89 


14 8 89 
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————SE 
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TasLe 4.—High Carbohydrate and Choline Chloride Dict 








Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
Weight, Kg. - ~ “N Gm./100 Gm. Gm./100 Gm. 
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At Days Pro- bohy-Cal./ At Term- At 
Ini- Oper- Term- on tein, Fat,drate, Kg./ Oper- inal Oper- 
tial ation inal Diet % %o % Day ation Level ation Level 
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* 0.4 Gm. of choline chloride per kilogram of body weight per day. 
t 0.8 Gm. of choline chloride per kilogram of body weight per day. 


carbohydrate diet, and, in addition, choline chloride was given in doses of 0.4 to 
0.8 Gm. per kilogram of body weight per day (table 4). When given intra- 
venously or subcutaneously it caused vomiting. It was given most satisfactorily 
in a meat capsule. The low caloric intake of some of these dogs was due to 
anorexia and vomiting. 

The addition of choline chloride to the carbohydrate diet should, we believe, 
if effective under the conditions of our experiment, result in a marked reduction 
in the concentration of fatty acids in the liver. In the rat, in the presence of a 
high concentration of hepatic lipid, choline chloride causes a rapid reduction of this 
concentration. 

It was our opinion that if choline chloride exerted a marked lipotropic 
action in the presence of ductal obstruction, when given with a high carbohydrate 
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diet it might cause as great a reduction in hepatic lipid concentration in seven 
to eight days as the high carbohydrate diet alone was capable of doing in fourteen 
days. 

In the group of dogs receiving 0.4 Gm. of choline chloride daily and a mean 
intake of 71 calories per kilogram per day, the mean reduction in concentration 
of fatty acids in the liver was 36 per cent. In the dogs receiving 0.8 Gm. of 
choline chloride daily but whose mean caloric intake was but 42 calories per 
kilogram of body weight the mean reduction was but 29 per cent. When large 
amounts of choline chloride are given to a dog with obstruction of the common 
duct, nausea or recurrent vomiting may prevent acceptance and retention of an 
adequate caloric intake. Although choline chloride would appear to have exerted 
some lipotropic action in these experiments, a suitable high caloric diet would 
have resulted in a more significant decrease in the lipid concentration. 

c. Mixed Diet: The dogs in this group received approximately half of their 
total calories in the form of carbohydrate and a quarter each as protein and fat. 
While the protein intake was adequate, the fat intake was high. Bile salts were 


TABLE 5.—Mixed Diet 











Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
Weight, Kg. -——--*--- A Gm./100 Gm. Gm./100 Gm. 
——_~— Car- ——_J rn 
At Days Pro- bohy-Cal./ At Term- At Term- 
Ini- Oper- Term- on tein, Fat,drate, Kg./ Oper- inal Oper- inal 
tial ation inal Diet % % Day ation Level ation Level Change 
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given with the food, but, even so, the animals did not eat well, and the total 
caloric intake was reenforced by intravenous administration of dextrose. 

The data on 7 dogs are reported in table 5. The mean reduction in fatty 
acid concentration over a seven day period was 39 per cent, which is similar to 
that obtained when a high carbohydrate diet reenforced with choline chloride was 
administered. The effectiveness of protein in reducing the fatty acid concen- 
tration of the liver in the presence of a high fat intake in the diet is here strikingly 
illustrated. 

Mann and Bollman?® have indicated that a diet high in meat protein or 
containing a considerable proportion of meat extractives when given to ductally 
obstructed dogs results in development of abdominal ascites. While the major 
source of protein in our diets was casein, there was no evidence in our data 
that meat protein (beef peptone) increased the incidence of ascites. To 5 dogs 
we gave a beef heart diet reenforced by intravenous administration of dextrose 
(table 6). Textbooks on nutrition give analysis of the edible portion of beef 
heart as follows: water, 62.6 per cent; protein, 16 per cent; fat, 20.4 per cent, 
and carbohydrate, 1 per cent. The dogs did not eat the diet well, even though 
they were given bile salts. The total caloric intake was low. Approximately 


15. Bollman, J. L., and Mann, F. C.: Experimentally Produced Lesions of the 
Liver, Ann. Int. Med. 5:699, 1931. 
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50 per cent of the caloric intake was in the form of fat. In only 1 dog was there 
4 reduction in the concentration of fatty acids; in the other 4 the concentration 
increased from 41 to 188 per cent during a seven day period. The only dog 
in which a reduction occurred had a very high concentration of fatty acids in 
the liver, and the caloric intake, while not high, was adequate. In the remaining 
dogs the very low caloric intake and the high fat content of the diet were without 
doubt factors in the increase of fatty acids in the liver. 


d. High Protein, High Carbohydrate Diet: The animals in this group received 
72 per cent of their total calories in the form of carbohydrate and 28 per cent 
as protein (table 7). The caloric intake per kilogram of body weight was high, 


TABLe 6.—Beef Heart Diet 








Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
Weight, Kg. —_-—- Gm./100 Gm. Gm./100 Gm. 
ceo TF Car- —_— ~*~ ee 
At Days Pro- bohy-Cal./ At Term- At Term- 
Ini- Oper-Term- on tein, Fat, drate, Kg./ Oper- inal Oper- inal 
tial ation inal Diet % % % Day ation Level ation Level Change 


20 60 19 3.2 57.7 34.2 — 42 
35 47 18 0.9 23.9 48.8 +104 
16 46 38 5 5 0.6 11.4 82.9 +188 
11 31 58 ‘ 0.5 14.2 30.4 +114 
15 3 22 2 J 1.3 14.6 20.6 + 41 


19 49 31 A 1.3 24.3 33.4 +101 


a e733 -1 7 





TasLe 7.—High Protein-Carbohydrate Diet 








Hepatic Hepatic 
Calories Glycogen, Fatty Acids, 
Weight, Kg. ————“~—_-—aA Gm./100 Gm. Gm./100 Gm. 
—__rcwc iin Car- aH FF 
At Days Pro- bohy- Cal./ At Term- At 
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tial ation inal Diet % % y Day ation Level ation Level Change 
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ee vows 90 106 10.3 
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being approximately the same as that of the dogs on the high carbohydrate diet. 
There was, however, no fat in the high protein, high carbohydrate diet. The 
protein was in the form of casein and beef peptone. Corn syrup was the source 
of carbohydrate. 

During a period of seven days on this diet the mean fatty acid concentration 
was reduced by 54 per cent, which is approximately the same as the reduction 
obtained by a high carbohydrate diet of similar total caloric intake in fourteen 
days. In several instances the concentration had at this time reached the minimal 
level obtainable in the liver of the dog. The advantage of a diet of this general 
type should require no further discussion. Not only is the fatty acid concentration 
of the liver markedly reduced in a minimal period, but the glycogen concentrations 
are all at, or considerably above, the normal level. 
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COMMENT 


It has generally been accepted that in the presence of obstruction of 
the common bile duct a high concentration of glycogen in the liver cannot 
be obtained. The data reported in this paper demonstrate that even in 
the presence of complete ductal obstruction a high concentration of 
glycogen can be obtained if a sufficient caloric intake of suitable dietary 
composition can be maintained. The data in table 8 are given in further 
support of this. 

In this group of dogs the central and left hepatic ducts were ligated, 
excretion of bile from a portion of the liver being thus stopped. The 
dogs, however, were passing bile into the intestine from the unobstructed 
portion of the liver. Their appetites remained good on a diet which 
consisted essentially of carbohydrate. 


Taste 8.—Partial Obstruction with High Carbohydrate and Intravenous 
Dextrose Regimen 








Ligated Ligated 
Left Lobe: Right Lobe: Left Lobe: Right Lobe: 
Days on Glycogen, Glycogen, Fat, Fat, 
Regimen Gm./100Gm. Gm./100Gm. Gm./100Gm. Gm./100 Gm. 
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After ten to nineteen days the dogs were killed, and pieces were 
removed for analysis from the right and left lobes of the liver. While 
the concentration varied slightly, the mean concentrations of glycogen 
and fatty acids were identical. The obstructed portion of the liver con- 
tained concentrations of glycogen well above the accepted values for a 
normal liver, and the concentrations of fatty acids were all low. 

These data strongly support our present feeling that too much 
emphasis has been placed on intravenous administration of dextrose to 
jaundiced patients and too little on the oral intake of food. The common 
practice of administering 3,000 milliliters of a 5 per cent solution of 
dextrose each day and paying no attention to oral intake is, in our 
opinion, a great mistake. The patient receives from the injected dextrose 
only 600 calories, which is little more than a third of the basal metabolic 
requirement. If the glycogen content of the liver is to be increased 
significantly, carbohydrates and other foods must also be given by mouth. 
The dextrose administered by the intravenous method spares the patient’s 
own tissues to the extent of 600 calories. Since fat is burned in the 
presence of carbohydrate, the major body foodstuff which is spared by 
this method is protein. To the extent that carbohydrates given by mouth 
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displace liver fat and spare liver protein the liver will be protected against 
the effect of certain hepatotoxic agents. This concept of Goldschmidt, 
Vars and Ravdin * throws new light on the beneficent action of a carbo- 
hydrate diet in protecting the liver from injury by volatile anesthetics. 

The statement made repeatedly in clinical literature that a carbo- 
hydrate diet will permit the liver to regenerate more rapidly than any 
other diet is open to serious question. Regeneration of degenerated 
parenchymal cells requires protein, either endogenous or exogenous. The 
addition of adequate protein in the diet, therefore, takes on a new sig- 
nificance. Goldschmidt, Vars and Ravdin ** have shown that protein 
offers some degree of protection to the liver against necrotizing anes- 
thetics; in adequate amounts it is a powerful lipotropic agent, and an 
adequate store of reserve protein will facilitate more rapid cellular 
regeneration. 

A great many patients with disease of the biliary tract are obese and 
have abnormal amounts of fat in the liver. We believe that reduction 
in the lipid stores of the liver is an important part of the preparation 
of these patients for operation. The total caloric intake is of importance 
in evaluating experiments of this type. The high protein, high carbo- 
hydrate diet and the high carbohydrate diet provided approximately 
equal calories for the dogs, but the addition of adequate protein to the 
diet resulted in a similar reduction in the hepatic concentration of fatty 
acids in half the time. 

The basal caloric requirements of the normal dog have been found 
to be approximately 45 calories per kilogram of body weight per day. 
Cowgill has shown that 70 calories per kilogram per day is sufficient 
for maintaining growing dogs over a long period. Using only those 
animals receiving 70 or more calories per kilogram per day the high 
proteins the high carbohydrate diet remains the most satisfactory in 
reducing the concentration of fatty acids in the liver (table 9). 

When the total caloric intake was well below that necessary for basal 
requirements the fatty acid concentration of the liver increased. The 
exception to this was in the group given choline chloride, in which a 
decrease was found with caloric intakes slightly below the basal require- 
ments for energy. Choline chloride, therefore, does act as a lipotropic 
substance under these adverse nutritional conditions. The concentrations 
of the glycogen in the liver in some of the choline chloride experiments, 
especially when the caloric intake was exceptionally low, suggests that 
choline chloride in some manner protects the glycogen stores of the liver. 
Data which are soon to be published from the laboratory further support 
this concept. 

The data in table 9 suggest that when the caloric intake is sufficient 
(70 calories or more per kilogram per day) and adequate amounts of 
carbohydrate and protein are included the diet can contain a fairly large 
amount of fat without resulting in fatty infiltration of the liver. This 
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again stresses the importance not only of the total caloric intake but of 
the amount of carbohydrate and protein in the diet. 

In numerous instances we have confirmed experimentally the observa- 
tions of Goldschmidt, Vars and Ravdin “ that high concentrations of 
glycogen and fatty acids may be present in the same liver, thus providing 
exceptions to the Rosenfeld hypothesis.** 

If data such as we are here reporting can be translated to the prep- 
aration of the patient with obstruction of the common duct, the follow- 
ing facts must be kept in mind: An adequate caloric intake cannot be 
achieved at present by any type of intravenous alimentation. If the oral 
route is impossible the intravenous method should be utilized, but if 
there is no contraindication to oral administration of foodstuffs the oral 
route should be used. There is, in our opinion, no special virtue in 
intravenously injected dextrose over dextrose absorbed from the 


Taste 9.—Summary of Data on Dogs Taking Seventy or More Calories 
per Kilogram of Body Weight per Day 
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intestinal tract. We are aware of the fact that Soskin and Hyman” 
are not in agreement with this concept. 

The administration of bile salts and the vitamin B complex will be 
helpful in overcoming anorexia and promoting a more normal gastro- 
intestinal activity. A patient whose total caloric intake is inadequate 
should have little or no fat in the diet. When the total caloric intake 
is ample, fat can be given provided the diet contains sufficient protein. 
Since the patient with obstruction of the common duct does not tolerate 
fat well, the fat content should be kept as low as possible. Even lean 
meat may contain considerable fat. This must be kept in mind in 
arranging a diet. 

We have found that the aid of a skilled dietitian is exceedingly help- 
ful in arranging diets for the individual patient. This can best be done 
by consultation between the patient and the dietitian, so that likes and 
dislikes can be taken into consideration. 


16. Soskin, S., and Hyman, M.: Physiologic Basis of Intravenous Dextrose 
Therapy for Diseases of the Liver, Arch. Int. Med. 64:1265 (Dec.) 1939. 
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For the occasional patient it may be advisable to use the method of 
orojejunal feeding recommended by Stengel and Ravdin ** in order to 
introduce sufficient amounts of the necessary foodstuffs. 

That a diet in which 75 to 80 per cent of the total calories come from 
carbohydrate and 20 to 25 per cent from protein will prove to be the 
most satisfactory diet seems highly likely. A minimum of the protein 
should be provided as meat. Such a program would fulfil the require- 
ments laid down by Goldschmidt, Vars and Ravdin “* and would support 
Channon’s ** observation that in the rat on a diet in which more than 
14 per cent of the total calories are obtained from protein marked lipo- 
tropic action is observed. The administration of choline chloride to 
man would, in the light of our animal experiments, require enormous 
doses and might well lead to persistent nausea and vomiting, thus affect- 
ing fluid and electrolyte balance in desperately ill patients. 


SUMMARY 


A high fat content of the liver was found in about one third of a 
group of dogs on a normal diet which were killed from thirteen to 
thirty-five days after complete obstruction of the common bile duct. 

Dogs were given a high fat diet for two weeks to raise the hepatic 
concentration of fatty acids. They were then subjected to complete 
obstruction of the cystic and common ducts. Various diets were 
compared as to their efficiency in lowering the hepatic fatty acid concen- 
tration in the presence of obstruction of the common duct. 

A diet high in protein and carbohydrate, with no fat, was found most 
effective in reducing the fatty acid concentration of the liver and in 
increasing the hepatic glycogen in the presence of obstruction of the 
common duct. This diet gave approximately the same result as the usual 
high carbohydrate diet in about one-half the time. 

An adequate caloric intake is an essential part of the preoperative 
treatment of the patient with disease of the biliary tract. If the caloric 
intake is low, it is especially important that the diet contain no fat. 

The lipotropic effect of choline chloride was demonstrated in dogs 
with a low caloric intake. 

CONCLUSIONS 


It is believed that the data obtained in these experiments when added 
to the observations of Goldschmidt, Ravdin and Vars ™ are sufficiently 
conclusive to warrant the adoption of a high protein, high carbohydrate, 
no fat diet in the preoperative preparation of the seriously ill patient 
with disease of the biliary tract. 


17. Stengel, A., Jr., and Ravdin, I. S.: The Maintenance of Nutrition in 
Surgical Patients with a Description of the Oro-Jejunal Method of Feeding, 
Surgery 6:511, 1939. : 





PREOPERATIVE AND POSTOPERATIVE CARE IN 
ANORECTAL SURGERY 


LOUIS A. BUIE, M.D. 


ROCHESTER, MINN. 


Prior to any operation, it is important that the patient be given a 
description of the disease, its prognosis and the treatment to be employed. 
The patient’s obligations in respect to the part which he is to play in 
the course of treatment should be outlined. He should be informed of the 
probable length of his stay in the hospital and of the amount of time 
to be spent under the physician’s care after dismissal from the hospital. 
The gravity of his problem should not be minimized. A fissure may 
appear trivial to every one except the person who is its host. To him 
it presents a grave problem, and a physician makes a serious mistake 
when he tells such a patient that hospitalization is unnecessary and 
that the problem is simple. Often the physician and the patient are both 
disillusioned later, when it is found that after some simple treatment 
the lesion is still unhealed and the patient must be sent to the hospital. 


PREOPERATIVE CATHARSIS 

Patients react in various ways to catharsis; therefore, it is unwise 
to prescribe a routine medicament for evacuating the bowel. It is almost 
customary for patients to be given castor oil in preparation for rectal 
operations. Some patients who take cathartics will empty the colon com- 
pletely, and when the catharsis is followed by cleansing enemas several 
days may elapse before sufficient material will accumulate in the colon 
to provoke another evacuation of the rectum. In some cases a pre- 
operative cathartic sets up in the colon an irritative reaction which may 
persist for several days. This may provoke a constant desire to empty 
the rectum and it may become necessary to use sedatives in order to 
protect the wound from a constant discharge of intestinal content. 
Therefore, as a rule it is preferable to cleanse the rectum with one or two 
saline or soapsuds enemas prior to the operation. If an extensive opera- 
tion is required it may be well to give the patient a nonresidue diet for 
a day or two, and by the time the operation is to be performed the colon 
can be emptied entirely. I have found this to be a very useful scheme; 
by continuing a nonresidue diet after operation I have been able to 
carry patients for three weeks or more without the necessity of a bowel 


From the Section on Proctology, the Mayo Clinic. 


1116 


move 
of ev' 
by ar 
2 i 
after 
They 
and : 
of 1 
orall 
or 5 
Abo 
(0.1 
half 
a hy 
on 











BUIE—ANORECTAL SURGERY 1117 














movement. Such patients have three meals a day and do not complain 
of even as much as a gas pain. A suitable nonresidue diet can be provided 
by any efficient dietitian. 

"At the Mayo Clinic the operative schedule is carried out in the 
afternoon. It is the custom to admit patients to the hospital at 9 a. m. 
They may have a light breakfast, usually coffee or tea, orange juice 
and a slice or two of toast. Immediately on arrival in the hospital a dose 
of 1% grains (0.1 Gm.) of pentobarbital sodium (nembutal) is given 
orally. As has been stated, the rectum is cleared with one or two saline 
or soapsuds enemas, and the patient rests in bed for an hour or two. 
About two hours later another dose of pentobarbital sodium, 114 grains 
(0.1 Gm.), is given, and another small enema is administered. One 
half hour before the patient is sent to the operating room he is given 
a hypodermic injection of morphine sulfate. The size of the dose depends 
on the size of the patient. Sometimes atropine sulfate is added. 





















ANESTHESIA 






Many types of anesthesia may be used in proctologic operations. My 
associates and I have found block anesthesia of the sacral nerves very 
satisfactory ; low spinal anesthesia has been acceptable in certain cases. 
Much has been written on this subject by experts, and I suggest that 
current publications be sought for information along this line. 











EXPOSURE OF THE FIELD OF OPERATION 





After the patient has been prepared for operation, suitable exposure 
of the field must be provided. Poor exposure may completely frustrate 
the surgeon’s efforts, whereas his abilities are greatly increased if he is 
able to bring readily to his hands the tissues on which operation is 
necessary. 

For this purpose the patient is placed in a suitable position on the 
operating table. Although this position has been referred to in earlier 
writings, I shall again describe it in detail. The operating table is covered 
with a sponge-rubber pad thick enough to insure the patient’s comfort. 
At the head of the table there are wings, which are similarly covered and 
which are arranged so that the patient’s elbows may be spread out on 
them. In approximately the middle of the table, beneath the pad, is 
placed an ordinary elevating bar such as is used for operations on the 
kidney. The patient is placed in a prone position, and the pelvis is raised 
to a suitable height by means of the elevating bar. A sheet with a 
suitable perforation provides sufficient exposure for the operation. The 
assistants and the instrument nurse may assume satisfactory positions 
at the table. All operations in the region of the anus, perineum, buttocks 
or sacral region can be performed with the patient placed in this manner. 
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POSTOPERATIVE CARE 


After the operation has been completed, dressings are applied. For 
many years the T binder has been used to maintain these dressings in 
place, and for an equal number of years it has been an abomination 
in the hands of all who have employed it. I shall describe a substitute 
which I have found useful (see accompanying illustration). 

The binder consists of a substantial but soft elastic belt and a sup- 
porting portion made of a material which is also elastic. This support 
stretches in only one direction, and by attachment of the material to 
the belt in a certain way active pressure is provided in the region of the 
sacrum, perineum and pubes. Therefore, in addition to maintaining the 





Dressing binder: a, soft elastic belt; b, soft elastic lateral straps; c, anterior 
support; d, posterior support, and e, perineal support. 


dressings in position, the support adds pressure which gives comfort to 
the patient, especially when he becomes ambulatory. It renders unneces- 
sary the use of adhesive tape and bandages. 

The binder must be carefully fitted to each patient before he arrives 
in the operating room. This is important. As soon as the patient is 
placed on the operating table, the binder is drawn down around the 
knees, so that when the operation is complete the dressing can be 
applied and the support can be quickly brought into place. 

After the operation has been completed, the patient is transferred 
to bed and is instructed to lie face downward until the surgeon makes 
his rounds, one or two hours later. Then the condition of the patient 
is observed, and he is permitted to lie on either side unless there is 
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some contraindication. Liberal doses of morphine sulfate may be 
administered, if necessary, to control the pain. The amount of the dose 
should be governed by the pulse rate and by the weight of the patient. 
Painless convalescence should not be expected. During the twelve to 
fifteen hour period immediately following the operation every effort 
should be made to allay the patient’s suffering. As a rule, one or two 
hypodermic injections of morphine sulfate, 4% grain (0.01 Gm.) each for 
small persons and 4 grain (0.016 Gm.) each for those who are larger, 
are required. Sometimes more than two hypodermic injections of mor- 
phine sulfate are necessary, and just as often one injection is all that 
is needed. 

As soon as sensation returns, and not before, the application of 
hot packs is begun. At this time the support is removed, together with 
all dressings except those necessary to protect the wound itself. The 
hot applications are continued until the patient goes to sleep or until 
he prefers that they be stopped. The applications should be as hot as the 
patient can tolerate, and, therefore, it is important that the patient’s 
judgment should not be impaired by any lack of normal sensory reaction 
of the parts. Accordingly, the physician should be sure that all anesthesia 
has disappeared before heat is used. 

There is an art in preparing and applying hot wet dressings. They 
are valueless when improperly employed. By placing moistened gauze 
against the wound and applying over it a rubber insulated electric pad 
equipped with a switch with which the patient can regulate the amount 
of heat, one is enabled to change the dressings less frequently than when 
the old-fashioned hot water bag is used. Gauze moistened with warm 
hamamelis water (witch hazel) is applied to the anal margins and the 
perineum as soon as it is of a temperature which the patient can tolerate. 
A turkish towel is then rung out in hot water and applied, and against 
this the insulated electric pad is placed. A rubber sheet is used to 
protect the bed clothing, and a pillow is placed in order to keep everything 
in position. These dressings are changed sufficiently often to keep 
the gauze moist, and at each changing it is advisable to ask the patient 
if he wishes to shift his position before the next dressing is applied. 
In this way soreness and aching of the hips and lower extremities can 
be avoided. An additional advantage of this regular change of dressings 
is the opportunity afforded to inspect the wound. 

One of the most important purposes of hot wet dressings is to 
control the infectious process, which never can be disregarded after 
such operations. When the wound is beginning its reparative process, 
these dressings have great value. They may be used for about two 
hours each morning and each afternoon. In those cases in which abscess, 
sloughing or excessive infection of any type has been a feature, these 
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applications are made more frequently and over a longer period. Other 
medicated solutions may be employed instead of witch hazel. Metaphen 
(aqueous solution, 1: 200) is of value. 


CATHETERIZATION 


It is not often necessary to catheterize the patient, although many 
will find it difficult to urinate without extra effort. Muscle spasm is 
usually manifested after anorectal operations and is severe in many 
instances. Many patients who have emptied the bladder just before 
going to the operating room (this should be routine procedure) and 
who normally void only once or twice during the day will experience 
a desire to urinate shortly after the operation. If such a patient is 
merely provided with a urinal, such a psychologic state will probably 
develop that catheterization almost surely will be required. If this same 
patient is informed that it is not necessary to worry and that if he 
normally voids only once in eight to ten hours there will not necessarily 
be any change in this program, usually he will rely on this information, 
and the consequent relaxation, together with sedatives and hot applica- 
tions, may solve his problem. 

It is well to advise the patient to drink sufficient water to satisfy 
his thirst. If he avoids drinking water because of fear that he may not 
be able to empty the bladder, the small quantity of urine which accumu- 
lates will be more concentrated than otherwise and therefore more pro- 
vocative of the desire to urinate. The patient should be relieved of all 
responsibility and should understand that he will be kept under careful 
observation and that catheterization will be performed and repeated as 
often as necessary. Many patients will pass through the entire night 
(twelve to eighteen hours) and then void without difficulty. On the 
other hand, an occasional patient may be so uncomfortable that he must 
void within two or three hours after operation. The reaction of each 
patient must be observed, and the proper procedure must be determined 
in each case. It is unwise to permit a patient to go longer than eighteen 
hours without urination, and occasionally it is a mistake to allow him 
to go as long as that. The symptoms, the intake of water, the interval 
since the last voiding, the condition of the bladder and the amount of 
distention as determined by palpation of the lower portion of the abdomen 
should determine the course of action. 


POSTOPERATIVE INTESTINAL HABITS, DIET AND LAXATIVES 


After uncomplicated anorectal operations the patient is allowed to 
have regular meals without interruption. During the first day the food 
is limited to a nonresidue diet, but thereafter the patient is allowed a 
“regular” diet. Many patients do not wish to eat because they fear having 
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a bowel movement. The sooner this situation is discovered the better, 
for no patient worries as much as the one who finds after several days 
that he has not had a bowel movement, and he usually requires a laxa- 
tive before his bowels will move. If he eats three meals a day, the 
accumulation in the rectum will occur in its normal cycle and will per- 
form a significant part in regulating evacuation of the bowel. In the 
average case my associates and I prefer that evacuation should not 
occur in the first forty-eight hours. This is accomplished merely by 
informing the patient of our wishes. In some instances dysentery may 
develop, and then it is necessary to establish dietetic precautions and to 
administer camphorated tincture of opium U. S. P. (paregoric) or a 
similar medicament to quiet the bowel. On certain occasions, especially 
after more extensive operations have been performed, we prepare the 
patient by keeping him on a nonresidue diet for several days before the 
operation. Even then, however, it is not often necessary to use artificial 
means to keep the bowels from moving. 

On the first or the second postoperative day a small rubber tissue 
drain which was inserted at the time of operation is usually removed. 
Sometimes this stimulates action of the bowel, but in most cases the 
bowel does not act until approximately seventy-two hours have elapsed. 

Most patients who have anorectal disease are constipated, and we find 
it necessary to give them something to regulate the habits of the bowel. 
For this purpose we make use of substances like agar, which add bulk 
to the materials which pass through the intestinal tract, and after 
these materials have been emptied from the rectum there is usually no 
residue. It is well to avoid the use of laxatives which stimulate bowel 
movements. When such measures become necessary, enemas are pre- 
ferable. These clear the rectum satisfactorily, and afterward there is no 
necessity for further evacuation. Even the mild laxatives sometimes 
force a patient to go to the toilet several times, and this is undesirable. 
Many surgeons prescribe liquid petrolatum after rectal operations. The 
oil, mixed with fecal discharges, soon reaches the rectum and is dis- 
charged through the outlet. It is then impossible to keep the parts clean, 
and consequently the wound remains in an unhealthy and inflamed state. 
When the bowels begin to act, the evacuation should be followed by 
irrigation of the anus and rectum. This cleanses the wound of fecal 
and purulent discharges and should be followed by the application of 
suitable dressings. If the patient has been unable to defecate after 
seventy-two hours, the wound should be cleansed and dressed anyway. 
Cleansing irrigations may be of plain, warm water or medicated solutions 
at 110 F. (37.7 C.). A small rubber catheter which has been well 
lubricated is used in place of the ordinary enema tip. Only 2 to 3 
inches (5 to 8 cm.) of the catheter should be inserted into the rectum. 
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The length of the patient’s stay in the hospital is determined by the 
extent and character of the operation and the necessity of instituting 
such measures as cannot be carried out elsewhere. The wound is cared 
for each day until it is entirely healed or until it is in such condition 
that it can be cared for by the patient unassisted. Management of the 
wound is much the same as that necessary for any infected wound. Each 
day, after evacuation of the bowel and the irrigation just described, 
the physician should cleanse the anal canal and the wound by irrigation, 
This is accomplished with an ordinary 30 cc. syringe, a connecting rub- 
ber tube and a catheter or a perforated irrigating tip. Many irrigating 
solutions, such as witch hazel, metaphen (aqueous solution 1: 200), 
saturated solution of boric acid or dilute potassium permanganate solu- 
tion, may be used. If the wound is sensitive, some sedative dressing 
powder like ethylaminobenzoate U. S. P. provides comfort. Finally, a 
piece of cotton or gauze of suitable size is tucked into the orifice of the 
anus or into the margins of the wound. The care of wounds varies 
from day to day, and it is necessary to employ different methods after 
different operations. Often the gauze or cotton used for dressings may 
be saturated with iodoform, dichloramine-T or dilute solution of sodium 
hypochlorite U. S. P. When the wound is observed daily, measures can 
be adopted for the control of any unfavorable condition as soon as it 
develops. 

Sometimes the patient complains of a sense of pressure within 
the rectum or of undue soreness. The problem may be clarified when 
examination with a small anoscope reveals that the rectum is full of feces. 
Such soreness may be due to sutures that have not been absorbed. 

The patient should be trained to take care of himself. He should 
know that the water for irrigation should be between 105 and 110 F. 
(40.6 and 43.3 C.), and as a precaution against scalding he should be 
instructed to place his hand in the water before beginning the irrigation. 
The irrigation can be conducted while the patient is seated on the toilet. 
He should be informed that the water is not injected in order to produce 
evacuation of the bowel but only to cleanse the lower part of the rectum, 
the anus and the margins of the wound after they have been soiled. 
When a patient so instructed leaves the hospital, there is little doubt 
that the wound will be kept clean. After dismissal from the hospital, 
in addition to the care which the patient gives himself, he should 
report for daily treatment by the physician until the condition of the 
wound warrants final dismissal from professional care. 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT 
OF TOXIC GOITER 


NATHAN A. WOMACK, M.D. 
ST. LOUIS 


Toxic goiter is as different in its various clinical manifestations as 
it is in its pathologic appearance. The young person with an acute 
fulminant exophthalmic type of thyroid disease often resembles but 
slightly the much older patient with a mildly toxic nodular goiter who 
presents a cardiac or a nutritional problem. Indeed, this marked dis- 
crepancy in clinical types has led many to assume the existence of at 
least two separate clinical entities, exophthalmic goiter on the one hand 
and nodular toxic goiter on the other hand. In the United States, 
Plummer and Boothby have been strong adherents to this dualistic con- 
ception. There are others who feel that the varied manifestations of 
thyroid disease represent different reactions on the part of the patient 
to the same basic pathologic process. Von Bergmann, one of the 
enthusiastic supporters of this so-called unitarian conception, has 
recently made an effort to show that there is a transition from a normal, 
healthy person to a patient with chronic exophthalmic goiter. He has 
pointed out that the symptoms of exophthalmic goiter are exaggerations 
of normal physiologic processes. 

Time does not permit me to enter here into a discussion of the merit 
of either of these two conflicting opinions. However, it seems safe to 
say that so far as surgical principles are concerned similar basic 
factors appear to be involved. While it becomes obvious, therefore, 
that preoperative and postoperative care cannot be standardized to fit 
all patients, there are certain physiologic principles that hold true, owing 
to the fact that all persons with these conditions are suffering from an 
alteration in thyroid function. It should be remembered that the “thyroid 
patient” must be considered individually, and therapeutic measures must 
always be undertaken with this constantly in mind. After the surgeon 
has made his decision that a portion of the thyroid gland must be 
removed, the problem becomes one of directing therapy in such a way 
that this operative procedure can be done as safely and as completely as 
possible. 





From the Washington University School of Medicine and the Barnes Hospital. 
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ARCHIVES OF SURGERY 
PREOPERATIVE CARE 


In most surgical conditions preoperative care consists in preparing 
the patient to withstand the trauma of operation. When relatively normal 
metabolism exists, this usually resolves itself into a question of ability 
to withstand a certain amount of tissue injury, loss of blood and fluid 
and anesthesia. When these factors are kept at a minimum the surgical 
risk remains slight. When the metabolism is markedly altered as it 
always is with toxic goiter, the effect of a simple trauma may be magni- 
fied many times. There is perhaps no other surgical lesion with which 
greater care must be taken, therefore, to protect in every way possible 
the physiologic and biochemical processes which are altered by metabolic 
upset. 

Preoperative care must first be directed at lowering the metabolic 
requirement of the patient and at restoration toward the normal level 
of those physiologic and chemical functions that have been grossly 
altered by the progress of the disease. This treatment may be divided 
roughly into three different phases—rest, administration of iodine and 
diet. 

Rest.—The most effective physical rest is rest in bed. This is true 
not only because of the marked decrease in caloric requirement but 
because of the particular features of muscle metabolism in patients with 
toxic thyroid disease. Fatigue is one of the prominent symptoms of a 
patient with a toxic goiter. Morphologic changes in muscle are not 
uncommon in patients with far advanced disease. I have seen patients in 
whom the muscles of the neck showed remarkable atrophy and replace- 
ment with fat. There have been numerous reports of such muscular 
changes. Means’ has called attention to the fact that among persons 
with an elevated basal metabolic rate the increase in blood flow after 
muscular work is much greater in thyrotoxic patients than in normal 
healthy persons. Similar conclusions have been reached by other 
observers. Means has estimated: “In terms of actual work performed 
per unit of time a metabolic rate increase of 65 per cent provided there 
is no shift in mean blood pressure will impose about the same burden 
as the mean blood pressure of 200 mm. of mercury.” Rest in bed, then, 
becomes a very important preoperative measure because of the lowered 
caloric requirements on the part of the body, because of protection of 
the musculature from fatigue and, finally, because of the relief from 
the burden thrown on the cardiovascular system by this unusual relation 
between muscular exertion and the volume of blood flow. 

3esides physical rest, great care must be taken to provide the 
patient with mental relaxation. In recent years the psychotherapist 








1. Means, J. H.: The Thyroid and Its Diseases, Philadelphia, J. B. Lippincott 
Company, 1937. 
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is playing a greater part in the medical care of toxic thyroid disease. 
In the preoperative treatment of this condition, however, hardly sufficient 
time exists for much to be done along such lines. By the use of ordinary 
care and simple means, however, combined with sound judgment of the 
patient’s personality, much can be accomplished by the attending 
physician. The patient should be placed in a cheerful room or, if in a 
ward, well away from patients who are ill or who would tend to cause 
depression. The patient’s petty comforts and whims must be catered to. 
Visiting friends and relatives must be selected with great care, and visits 
must be made extremely short. Forms of occupational therapy may be 
instituted. Detailed discussions of the patient’s condition should not be 
done within hearing distance. The tendency to misinterpret chance 
remarks is often great. When a reasonable degree of emotional 
tranquility has been established and it seems justifiable, the surgeon, in a 
casual manner and as briefly as possible, may inform the patient that 
some day he intends to remove the thyroid gland but that he would 
rather not mention the exact date lest it cause worry. Most patients 
prefer not to know the exact date on which they are to be operated on. 
It is well to think of the emotional reactions of such a patient in terms 
of epinephrine response. There is nothing more detrimental to the wel- 
fare of a patient with toxic thyroid disease than administration of 
epinephrine either by the physician or spontaneously by the patient. 
Certain patients going to an operating room in a highly emotional state 
become “serious operative risks.” 

Of the various sedatives, the most satisfactory are the barbiturates. 
Daniels ? has recently characterized the action of barbiturates as directly 
antagonistic to the effect of thyroxin on the midbrain. He cited a con- 
siderable amount of experimental and clinical evidence in support of 
this conception. Whether or not this is true, it is a well established 
fact that barbital hypnosis tends to lower the oxygen consumption in an 
animal. This is in direct contradistinction to the effect of morphine, 
which has a tendency to elevate the basal metabolic rate. Perhaps the 
most popular of the barbiturates used in cases of toxic goiter is pheno- 
barbital administered in small doses three or four times daily. Other 
sedatives of value, particularly for patients seMsitive to phenobarbital, 
are chloral and bromide mixtures. 

Iodine.—Since reintroduction of the use of iodine by Plummer, the 
preoperative treatment of the patient with toxic goiter has been made 
much easier. It has added a factor of safety to surgery of the thyroid 
that cannot be reckoned in terms of mortality statistics alone. Many 
previously inoperable patients can now be treated surgically, and the 
frequency of postoperative complications has been greatly reduced. With 





2. Daniels, L. P.: On the Significance of the Various Phenomena of the 
Basedow Complex, Acta med. Scandinav. 98:561, 1939. 
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such an important therapeutic measure at one’s disposal, it is of great 
importance that iodine be so administered as to obtain the greatest effect. 

Shortly after administration of iodine has been started, a striking 
change appears in the patient. The heart rate begins to slow, nervousness 
and apprehensiveness lessen, there is a beginning gain in weight and 
the patient become confident of future well-being. At the same time the 
basal metabolic rate begins to decrease, and the thyroid gland becomes 
less vascular and firmer to palpation. This improvement, while rapid 
at first, begins to level off at the end of the first week. It generally has 
reached its optimum by the end of the second week. After a week 
or two during which the patient’s progress seems to remain more or 
less stationary there appears a slow return to the original level, although 
this is generally never quite reached. These time limits are only relative. 
Often response is much more rapid, and it is therefore necessary to 
consider each patient individually and watch his progress carefully. 
It has been thought by some that this apparent lessening of the effect of 
iodine is due to refractoriness of the patient toward iodine. Means‘ 
has expressed doubt of this and among his reasons has cited the effect of 
withdrawal of iodine at such a time, which is definitely associated with 
a much more rapid return to the original thyrotoxic state. The question 
cannot be definitely settled until more is known about the mode of 
action of iodine. It is safe to say, however, that with rare exceptions 
the patient with a disturbance of the thyroid stands operation better 
before this delayed return of symptoms takes place. The original observa- 
tion of Plummer and his colleagues that surgical procedures on the 
patient with thyroid disease and toxic symptoms are best tolerated after 
from ten to fourteen days of iodinization still holds true in my experience. 
I likewise have found no great benefit in changing the method of 
administration of iodine, namely, approximately 10 minims (0.6 cc.) of 
compound solution of iodine U. S. P. three times daily. The smaller 
doses of iodine suggested by Thompson and Thompson,’ while generally 
effective, occasionally are not associated with as rapid an improvement 
as are massive doses. Iodine as compound solution of iodine U. S. P. 
is not greatly superior to potassium iodide or any other available iodine 
salt, but it is easily obtained and easily administered. 

Diet.—Every patient with toxic thyroid disease presents a nutri- 
tional problem. With those patients in whom the goiter is only mildly 
toxic this problem may be slight. With the more fulminant type of 
goiter and with the older patient the nutritional problem becomes of 
greatest importance. The tissue breakdown exceeds the ability of the 
body to rebuild. The lower the patient’s reserve, the greater the opera- 
tive risk. The caloric requirement of such a patient is often several 


3. Thompson, W. D., and Thompson, P. K.: Recent Observations on the 
Iodine Reaction in Exophthalmic Goiter, Endocrinology 14:293, 1930. 
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times that of a normal person. Not only must this caloric requirement 
be maintained, but additional food elements must be supplied to build 
up the depleted reserves of the body. The need for carbohydrates in the 
thyrotoxic person is excessive. This is due partly to greatly increased 
consumption resulting from increased metabolic demand and partly 
to loss of glycogen as a result of the epinephrine effect. Carbohydrate 
depletion can often be demonstrated in the liver, and it is quite probable 
that there is likewise a depletion in skeletal muscle and cardiac muscle. 
Asa result of this the patient’s diet must contain a considerable amount 
of carbohydrate in an easily assimilable form. It is likewise well known 
that there is a considerable increase in nitrogen output in the urine of 
the patient with toxic thyroid disease. This evidence of increased protein 
breakdown is likewise apparent in the clinical picture. There is muscular 
wasting, and often the level of protein in the blood may show reduction. 
There is a definite disturbance in creatine metabolism. Because of the 
specific dynamic action of protein it has been suggested that proteins 
be given sparingly in the diet of such a patient. The specific dynamic 
action of protein in the patient with toxic goiter differs in no way from 
the specific dynamic action of such food in a normal person, so far 
as can be determined. It would seem, therefore, that the bad effect that 
may ensue from the slight elevation in the metabolic rate caused by 
administration of protein is more than offset by the good effects of 
protein on the patient. There seems to be a direct relation between 
protein metabolism and the ability of the body to store glycogen in the 
liver. Certainly, in the experimental animal on a high carbohydrate, 
low protein diet the ability of the liver to store glycogen is not nearly 
so great as when a high carbohydrate, high protein diet is given. The 
thyrotoxic patient seems to tolerate fats well. Therefore, no especial 
attention need be given to the fat in the diet except to guard against the 
diarrhea that may result from its excessive use. 

In recent years considerable attention has been focused on the relation 
between various hormones in the body and vitamins. In so far as the 
thyroid is concerned, much of this work is still experimental and difficult 
to evaluate. This is especially brought out in a review of the subject by 
Schneider.* There seems to be little doubt that vitamin A reserves are 
markedly depleted in the presence of thyrotoxicosis. A direct antagonism 
between the action of vitamin A and thyroid secretion has been suggested 
by some observers, but the existence of such direct antagonism seems 
questionable. Wegelin ® has recently considered this antagonism exten- 


4. Schneider, E.: Die Wechselbeziehungen zwischen dem Schilddriisenhormon 
und den Vitaminen, Tr. Third Internat. Goiter Conf. & Am. A. Study Goiter, 1938, 
p. 439, 

: 5. Wegelin, A. C.: On the Antagonism Between Thyroxin and Vitamin A, 
lr. Third Internat. Goiter Conf. & Am. A. Study Goiter, 1938, p. 431. 
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sively, and the reader is referred to his article for further elaboration. 
In all probability the most important effect of vitamin A in cases of 
thyroid disease is related in some way to metabolism of the liver and in 
particular to glycogen metabolism. Various methods of determining 
vitamin A insufficiency have been suggested, one of the simplest being 
the use of the so-called dark adaptation test, which concerns itself with 
regeneration of visual purple after exposure to bright light. The details 
of such a study may be found adequately described in a recent article by 
Wohl and Feldman.* One must therefore include in the dietary regimen 
the administration of fairly large quantities of vitamin A concentrate. 

It has been definitely established for some years that the vitamin B 
requirement of the body is dependent to a large extent on the metabolic 
level. When the metabolic rate is increased considerably, as it is in 
patients with toxic thyroid disease, the ordinary balanced diet is insuffi- 
cient in vitamin B to take care of bodily needs. There is considerable 
evidence that most patients suffering from long-standing thyrotoxicosis 
have a deficiency so far as the vitamin B complex is concerned. This 
evidence is both experimental and clinical. Means * has called attention 
to the close similarity of the cardiac abnormalities associated with 
vitamin B, insufficiencies as brought out by Weiss* several years ago 
and the cardiac manifestations occurring in many patients with thyrotoxic 
disease. It is more probable that, as Cowgill and his co-workers * have 
shown, the increased vitamin B requirement is directly the result of an 
exaggerated metabolic level and the associated utilization of more carbo- 
hydrate. Certainly, these patients do better with administration of 
enormous amounts of the entire B complex as concentrate together 
with their regular balanced diet. Again, it has been suggested by some 
that there is a direct antagonism between the effect of thyroid secretion 
and vitamin B. There is evidence that this effect is not a direct one 
but, as in the case of vitamin A, an indirect one associated with better 
nutrition on the part of the organism. 

Vitamin C relations in cases of toxic goiter are much less pronounced. 
When the content of the adrenal glands was shown to possess very large 
amounts of ascorbic acid it was thought that perhaps there would be a 
definite relation between the thyrotoxic state and vitamin C. This hope 
has certainly not been realized. Many patients with toxic goiter show a 
level of vitamin C in the blood that is much lower than normal. Most 


6. Wohl, M. G., and Feldman, J. B.: Vitamin A Deficiency in Diseases of the 
Thyroid Gland: Its Detection by Dark Adaptation, Tr. Third Internat. Goiter 
Conf. & Am. A. Study Goiter, 1938, p. 460. 

7. Weiss, S., and Wilkins, R. W.: The Nature of the Cardiovascular Dis- 
turbances in Vitamin Deficiency States, Tr. A. Am. Physicians 51:341, 1936. 

8. Cowgill, G. R.: Human Requirements for Vitamin B:, J. A. M. A. 111: 
1009 (Sept. 10) 1938. 
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of the available evidence at present, however, points to association of 
this factor with the general nutritional level. So far as wound healing 
is concerned and so far as certain metabolic processes directly related to 
vitamin C intake are concerned it is important that this vitamin be 
kept in mind and administered whenever necessary. It has not been 
my experience, however, to find the definite increase in weight occurring 
after use of vitamin C that seems to be so apparent after use of the B 
complex. 

In all probability vitamin D is not a great factor. Because of the 
increased loss of calcium in both the urine and the feces of patients with 
long-standing thyrotoxicosis it was hoped that this could be alleviated to 
a certain extent by administration of considerable quantities of vitamin D. 
However, it cannot be established without question that this loss of 
calcium is in any way concerned with the metabolism of vitamin D. 

In regard to other known vitamins, the data are insufficient to 
allow any definite opinion to be formed in relation to their action in 
patients with toxic thyroid disease. 

Space does not permit consideration of many of the complications 
the patient with disease of the thyroid may present. Among such 
complications, and the most important, is heart disease. Others often 
seen are hypertension and, at times, apparently true diabetes mellitus 
with a marked resistance to insulin. Patients with these conditions 
come into the domain of the internist and require special competence 
in their handling. 

When the preoperative treatment described in the foregoing para- 
graphs is instituted it does not mean that the patient can be neglected 
until the passage of a certain amount of time and then be ready for 
operation. In no condition coming within the surgeon’s care is frequent 
and accurate observation of more importance. The response of the 
patient to preoperative medication will to a large extent determine the 
time and the extent of the surgical procedures. In particular, care must 
be taken to observe the change in pulse rate, body weight, blood pressure 
and basal metabolic rate. Of recent years there has been a growing 
tendency to deprecate the value of the basal metabolic rate in the diagnosis 
and study of thyroid disease. The basal metabolic rate when accurately 
estimated is a fair estimate of the oxygen consumption of the patient. It 
probably is one of the most important adjuncts in determining the effect 
of the preoperative treatment. This is especially pronounced in the 
case of the younger patient. In the patient who has been under treat- 
ment with iodine for a long time or in the patient who presents chiefly 

nutritional or cardiac disturbances, changes in metabolic level may 
not be so pronounced, yet they are none the less valuable. With such 
a patient particular judgment is required in interpretation of this test. 
Above all, it must be correlated with the whole clinical picture and 
not used to the complete exclusion of all clinical signs. 
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As a general rule the wise surgeon will know before operation the 
extent of the procedure. The surgeon who waits for evidence at the 
operating table to determine whether he is to do a lobectomy or a 
subtotal thyroidectomy often finds that this evidence presents itself too 
late. In the progress of preoperative therapy there are many danger 
signals that one must take into consideration. Among these are failure 
of a very great drop in the basal metabolic rate after iodinization, con- 
tinued loss of weight by the patient in spite of the most careful pre- 
operative treatment, psychosis or mental aberration, a very large pulse 
pressure, heart disease and, above all, advanced age or long-standing 
toxic goiter. In the presence of the last mentioned conditions one is 
most likely to be led astray. The lack of emotional reactions, the relatively 
low basal metabolic rate and a gland that is not extremely vascular and 
is technically easy to remove may seem to present ideal indications for 
a single stage operation. In the hands of most surgeons the operative 
mortality increases with the age of the patient and the duration of the 
toxicity of the lesion. In the hands of the careful surgeon, therefore, 
the frequency of multiple stage operations will increase under the same 
conditions. 

POSTOPERATIVE CARE 

Postoperative care of the patient with toxic goiter depends largely 
on the condition of the patient at the time of operation and on what 
happened to the patient during operation. When a patient is operated 
on at the optimum time and the proper amount of thyroid tissue is 
removed with the least possible trauma, one may expect little trouble. 
The care of the wound will depend on the particular technic used and 
presents no unusual features. One must always expect an excessive rise 
in pulse rate after an operation on the thyroid as compared to surgical 
treatment of other conditions. This is associated with an increased 
metabolic response. The maintenance of water balance, therefore, 
becomes an important factor. Particularly is this true when it is 
remembered that the patient has a certain amount of discomfort on 
swallowing for the first twenty-four or thirty-six hours. Accumulation 
of mucus in the throat, which is often troublesome, may be taken care 
of by steam inhalation and by medication with drugs of the opium group. 
Care must be used to keep the patient comfortable. Where the environ- 
mental temperature is elevated, as it is in many places in the summer, the 
use of a cooled oxygen tent is often most gratifying. When such a tent 
is to be used, however, the patient should be informed about it several 
days before operation in order to prevent the terror experienced by many 
on awakening from the anesthetic encased in an oxygen tent. The inter- 
pretation is always one of impending disaster. The administration of 
atmosphere containing a high oxygen content is likewise of the greatest 
value. 
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Fluids may be administered subcutaneously and intravenously. There 
are few ‘patients who need less than 4 or 5 liters during the first 
twenty-four hours after operation. These fluids may be administered as 
physiologic solution of sodium chloride or intravenously as dextrose in 
either water or physiologic solution of sodium chloride. Concentrations 
of dextrose over 5 per cent when given intravenously tend to pro- 
mote a certain amount of dehydration and should be used only when 
the need of carbohydrate is great. It is well to place sodium iodide in 
the intravenous solution when this is given immediately after the opera- 
tion. The patient should be encouraged to drink highly sweetened fruit 
juices as soon after operation as possible. Cold drinks and ice cream 
are often most gratefully received. If the heart rate is considerably 
increased, cold applications over the head and an ice bag over the chest, 
as well as cold applications to the extremities, are of great value. 

Whenever a postoperative crisis, or storm, develops it may be 
expected to show evidence of occurring within from four to eighteen 
hours after operation. It usually manifests itself as an exaggerated 
postoperative response. There is a marked increase in pulse rate. The 
patient appears most apprehensive, at times even becoming delirious. 
There may be gastrointestinal episodes, particularly vomiting and diar- 
rhea. The therapeutic measures to be instituted are those directed at 
lowering the rate of oxygen consumption of the body and at the same 
time lowering the emotional reaction of the patient. Large doses of bar- 
biturates or of morphine or even avertin with amylene hydrate given per 
rectum are often justified. Delirium, excessive fear and threshing about 
in bed by the patient must be corrected at all costs. It must be remem- 
bered that utilization of water and of sugar is multiplied many times and 
must be compensated for by constant intravenous drip. Lowering of the 
body temperatures as has been described is likewise of great value in 
lowering the metabolic rate. The use of blood transfusion is of great 
help. This can be administered through the cannula already inserted for 
the intravenous sugar medication. 

Perhaps in no other type of patient is adequate postoperative oxygena- 
tion so important. Respiratory difficulty should be corrected at the 
operating table. There is nothing more dangerous to a thyrotoxic patient 
after operation than cyanosis. If there is no evidence of tracheal obstruc- 
tion this cyanosis must be taken care of by immediate use of an oxygen 
tent. Great care must be utilized in ruling out the presence of hemor- 
rhage beneath the muscles as the cause of such cyanosis. If this is 
found to be present the wound must be opened immediately and all 
hemorrhage stopped. 

Usually after the first week or so the patient is in condition to sit 
in a chair. It is well to continue the postoperative administration of 
compound solution of iodine U. S. P. in the same doses as were given 
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preoperatively until a week or two after the thyroid has been removed 
and the patient becomes stable so far as the metabolism is concerned. 
After this time administration of iodine may be discontinued, and if 
there are no evidences of overfunction of the thyroid and the basal metab- 
olism is within the normal range it may be discontinued for good. There 
is still considerable discussion as to the question of postoperative iodine 
medication. It would seem that if the metabolic level is in the realm of 
normal and the patient is free from symptoms further iodine treatment 
would be useless. Iodine for the first few weeks has been given by some 
with the idea of prevention of postoperative hyperplasia. Such may be 
the action of iodine, although there is as yet little proof that this is true. 
If there is mild persistence of thyrotoxic symptoms the administration 
of iodine for a long period is often justified, and it has been found in 
the hands of many to be an excellent drug for treatment of the slight 
thyrotoxic symptoms that sometimes persist after thyroidectomy. After 
the patient’s discharge from the hospital adequate rest must be given 
until recuperation of the physical and emotional deficiencies that were 
present before operation has occurred. Dietary measures must be 
continued and exercises graded very carefully. Later postoperative 
treatment is generally a matter of common judgment and requires no 
elaboration. As for treatment of the heart disease so often present in old 
thyrotoxic patients, the thyroidectomy has been the most important 


weapon. If the heart disease is such as to demand attention generally, 
it should be handled in a manner similar to the same type of heart 
disease in a nonthyrotoxic patient. 

If a mild degree of thyrotoxicosis persists after operation, it can be 
corrected in many patients by roentgen treatment of the remaining 
portion of the gland. 
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ence with the behavior of thoracic disease under surgical therapy. The 
danger of a final decision to operate on the basis of a casual consultation 
about the patient’s most recent roentgenogram, without the surgeon’s 
actually seeing the patient, is apparent. Apart from the suitability of 
a particular phase of a disease for operation and apart from the choice 
of the proper operation, one of the most difficult tasks facing the internist 
and the surgeon is to decide whether, in certain cases, the lesions are 
too extensive for cure or improvement by surgical measures and whether 
the cardiocirculatory and respiratory systems have sufficient functional 
reserve to tolerate whatever decrease in reserve the contemplated opera- 
tion may produce. The scope of this article does not permit a detailed 
consideration of the complex interplay of the factors that control such 
decisions, which, in the last analysis, must be based on experience. 





From the Department of Surgery, University Hospital, University of Michigan 
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Cardiocirculatory disease, including compensated valvular lesions, does 
not necessarily contraindicate extensive thoracic operations, which, how- 
ever, should be performed in stages when possible. The electrocardio- 
graphic findings and the results of tests of cardiocirculatory competency 
should be satisfactory. Even early signs or symptoms of cardiocirculatory 
decompensation or a history of decompensation are relative contraindi- 
cations to extensive thoracic operations unless the condition to be 
relieved by operation is the immediate cause of the decompensation, 
Digitalis should not be given in preparation for operation unless decom- 
pensation is present. 

The slightest objective (and under certain circumstances, subjective) 
evidence of dyspnea and cyanosis at rest in bed or after slight exertion 
is an ominous sign if the contemplated operation is one that would 
reduce the respiratory functional reserve to an extent that could not 
be compensated for by temporary postoperative inhalation of oxygen. 
When dyspnea is questionable in a patient at rest in bed, observation 
of the behavior of respiration after exercise of the arms or a short walk 
is valuable, as are the tests of oxygen saturation of the arterial blood 
described by Whitehead and Miller * and the various tests of respiratory 
function elaborated by Cournand, Richards and Darling.? Determina- 
tion of the function of each lung separately by bronchospirometry has 
been made by Jacobaeus;* a number of variations of the method have 
recently been proposed. Although a low preoperative respiratory reserve 
is dangerous for many patients on whom thoracic operations are to be 
performed, the dyspnea attending certain conditions may be relieved 
by suitable surgical procedures. Among these conditions are pressure 
on the lung by tumor or by air or fluid in the pleural cavity ; displace- 
ment of the mediastinal organs with kinking of the trachea, bronchi or 
great vessels or with torsion of the heart ; constrictive pericardial disease ; 
the passage of arterial blood through a large part of a lung that is not 
being properly aerated because of extensive infiltration or bronchial 
obstruction, and weakness of the cardiac and skeletal respiratory muscles 
because of toxic absorption from such diseases as pulmonary abscess 
and tuberculosis. 


Roentgen Examination.—The susceptibility of the thoracic organs 
and their lesions to exceptionally accurate roentgen visualization makes 
detailed roentgen examination the most important means of diagnosis 
and of aiding the surgeon in planning the most suitable operative 
procedure. 


1. Whitehead, W. K., and Miller, A. T., Jr.: Evaluation of Respiratory 
Function, Am. Rev. Tuberc. 41:1-11, 1940. 

2. Cournand, A.; Richards, D. W., Jr., and Darling, R. C.: Graphic Tracings 
of Respiration in Study of Pulmonary Disease, Am. Rev. Tuberc. 40:487-516, 1939. 

3. Jacobaeus, H. C.: Bronchospirometry: A Review of Present Experiences 
and Some Further Investigations, J. Thoracic Surg. 7:235-261, 1938. 
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A study of changes occurring in the lesion in serial roentgenograms 
made since the beginning of the illness is of such value in many cases 
as to justify postponement of a decision about treatment until roentgen- 
ograms made in other hospitals have been received. Since in certain 
types of lesions important changes may occur rapidly, a final decision 
about surgical therapy should usually not be arrived at unless a roent- 
genogram made within from one to four weeks is available for study. 
So important is a thorough roentgen study in many conditions that 
attempted economy in the number of films made often eventually proves 
costly to the patient. In addition to a fluoroscopic examination and 
the taking of anteroposterior stereoscopic film, lateral, oblique and 
“Potter-Bucky technic” films and, in rare instances, laminagraphs may 
be necessary for a thorough study of the condition. 


Pneumothorax.—Preoperative induction of pneumothorax (at the 
time of removal of pleural fluid if this is present) may give useful 
roentgen information as to whether neoplasms and other lesions are in 
the lung, thoracic wall or mediastinum and whether they have invaded 
structures in which they did not originate. The knowledge of the extent 
and position of pleural adhesions that a pneumothorax will determine 
is valuable in certain cases of tumor and of lesions requiring lobectomy 
or pneumonectomy in helping the surgeon to plan the operation and 
the best position for the incision. Exceptionally, inspection of the 
pleural cavity with the thoracoscope and removal of a specimen of tissue 
for microscopic examination may give valuable diagnostic aid and 
determine whether pleural metastasis has occurred from a malignant 
neoplasm. 

Bronchograms.—The value of intrabronchial instillation of iodized 
oil followed by the taking of roentgenograms in the demonstration of 
bronchiectasis and bronchial obstruction is well known, but the danger 
that the oil may cause an acute and dangerous increase in tuberculous 
or nontuberculous pneumonitis is less generally recognized. When 
the lesions are in a labile condition, especially in the presence of a 
partial bronchial obstruction that causes interference with efficient 
evacuation of the oil by coughing, the danger is great. The chief 
conditions in which introduction of oil into the lung may prove dangerous 
are: the acute and subacute phases of pulmonary abscess ; an exacerba- 
tion within two months of suppurative pneumonitis that is or is not 
accompanied by bronchiectasis ; a labile type of parenchymal tuberculosis, 
particularly in the presence of a partial bronchial stricture, and partially 
obstructing bronchial neoplasms with suppuration distal to the 
obstruction. 

The outlining of the important bronchi of one lung usually requires 
not more than 10 cc. of iodized oil if the oil is introduced by means of 
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an intratracheal catheter and if large saccular bronchiectases are not 
present. A greater amount is likely to clog the bronchioles and alveoli 
(a smaller amount may do so in certain cases), thereby interfering with 
accurate interpretation of the roentgenograms. Recently retained iodized 
oil has been found by Mr. Ronald Belsey in the clinic of Mr. J. E. H, 
Roberts, of London, England, to increase the danger of postoperative 
pneumonic states after lobectomy and pneumonectomy. The recom- 
mendation is therefore made that major operations, unless urgently 
required, should not be carried out within two months of the instillation 
of iodized oil if more than traces of the oil have been retained. 


Bronchoscopy.—Bronchoscopic procedures are rapidly becoming 
universally recognized as an indispensable diagnostic and therapeutic 
measure in many thoracic conditions. Bronchoscopic study is superior 
to bronchographic study for the differential diagnosis of lesions within 
the visible limits of the tracheobronchial tree. It permits identification 
and biopsy of a bronchogenic carcinoma or adenoma and accurate 
determination of the cephalad limit to which the growth has extended. 
It enables the surgeon to determine the location, size and type of a 
bronchial stricture, to detect ulcers that may be the sole source of 
hemoptyses or of tubercle bacilli in the sputum, to localize the segment 
of the lung containing an abscess by identification of the bronchus from 
which pus is exuding, to discover foreign bodies that are not opaque 
to roentgen rays and appropriately to treat these various conditions. 
Since the interpretation of the bronchoscopic findings and the most 
appropriate treatment are intimately dependent on a sound knowledge 
of thoracic diseases, the bronchoscopist should have such knowledge. 
Ideally, the bronchoscopist for patients on whom thoracic operations 
are to be done should be the thoracic surgeon who is responsible for 


the determination of the types of treatment to be used and the best 
time relation between them. 


PREPARATION FOR OPERATION 


Postponement of Operation.—Although surgical intervention and the 
type of operation may have been decided on, adequate preparation often 
makes postponement important, apart from the period needed for 
diagnosis, observation and a possible trial of nonsurgical treatment. This 
statement, of course, applies only to those patients whose conditions does 
not demand prompt operation. The results of surgical treatment will be 
better in certain chronic diseases if patients who are “run down” are 
given a preoperative period of rest in bed and adequate diet, if untreated 
syphilis is treated, if the blood of anemic patients is restored by iron or 
by a series of blood transfusions, if a “foul mouth” is treated and if the 
weight of unduly obese patients, especially those who are even slightly 
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dyspneic, is reduced slowly by proper dieting. Pustular acne or other 
cutaneous lesions that might result in wound infection should be treated 
with scrubs with soft soap U. S. P. (green soap), alcohol dressings and 
roentgen irradiation or other appropriate treatment. 

Patients who have been strictly confined to bed for one or more 
months should be got out of bed into a chair for gradually increasing 
periods each day until, after having sat up for fifteen or twenty minutes, 
they are not dizzy and the pulse rate is not much faster than when 
they were in bed. This mild form of exercise “tones up” the cardio- 
circulatory system, together with the vasomotor mechanism, and tends 
to prepare them for the unusual demands that may be imposed on them 
by a major thoracic operation. Similarly, most patients who are to 
have a staged operation should be got out of bed for ten or fifteen 
minutes on each of the three or four days preceding the second and 
subsequent stages. 

Major operations should not be performed on patients who are 
menstruating or who are about to menstruate, as some diseases, particu- 
larly tuberculosis, undergo an accession of activity at this time. Also, 
extensive operations should rarely be performed during an actively 
progressive phase of tuberculosis. Operation should be postponed if 
there has been a recent hemoptysis (provided the severity or duration 
of the bleeding does not in itself demand surgical measures), because 
blood retained in the lung may cause, within a week or so, an acute 
new area of disease which might be aggravated by immediate surgical 
intervention. Lobectomy or pneumonectomy should not be carried out 
within two or three months of a flare-up of pneumonitis complicating 
bronchiectasis. 

Postponement of operation is not justified in the case of a strongly 
suspected carcinoma of the lung of which a definite preoperative diag- 
nosis cannot be made bronchoscopically and by biopsy, presumably 
because the lesion is in a small bronchus that cannot be visualized 
bronchoscopically. Since benign thoracic tumors may become malig- 
nant or are likely to lead to various complications through pressure and 
degeneration from increasing size, such tumors should be removed 
even though at the time they are causing no troublesome symptoms. 

Interval Between Stages.—Sufficient time should usually be allowed 
between the stages of staged operations for the patient to recover fully 
from any debility or increase in temperature the previous operation 
may have caused. The surgeon should make provision for the tempo- 
rarily lowered resistance to tuberculosis (the “negative phase”) that 
may be assumed to occur after major operations by allowing an interval 
of not less than three weeks between the stages of a thoracoplasty or 
other major procedure. In clean wound cases the second and sub- 
sequent operative stages should be deferred until infiltration of the 
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wound has largely disappeared and until the incision is completely 
healed, dry and without any crust. When the absence of suitable pleural 
adhesions requires a two stage operation for drainage of a pulmonary 
abscess, not less than twelve days should be allowed for the gauze 
packing that has been placed against the parietal pleura to cause firm 
pleural adhesions. In case air has entered the pleural cavity through 
a tear of the parietal pleura made at the first stage operation, the second 
stage should be deferred for at least twelve days after complete aspira- 
tion or absorption of the air. In case pleural fluid forms as a result of 
the gauze packing or of a pleural tear, the same rule as for air in the 
pleural cavity should be followed. 

Aspiration of Air or Fluid from Pleural Cavity—The importance 
of gradual decompression of a pleural or pericardial empyema cavity 
by aspirations before surgical drainage is carried out is well known. 
Positive pressure of fluid or air in the pleural cavity should similarly 
be reduced before any operation directly involving the pleural cavity, 
lung or mediastinum. 

The greatly increased intrapleural pressure produced by any extra- 
pleural collapsing operation, such as thoracoplasty, in the presence of 
fluid or air in the pleural cavity exposes the patient to grave danger 
of cardiorespiratory decompensation. The removal of only two ribs 
may cause rapid decompensation, especially after the intrapleural pressure 
is further increased by the variable shift of the mediastinum that occurs 
when the patient is placed on his back at the conclusion of the opera- 
tion. In order to avoid this danger, fluid or fluid and air should be 
aspirated before operation, so that the intrapleural pressure is relatively 
low at the time of operation. Further reduction of pressure by aspira- 
tion may be necessary during or immediately after operation and at 
intervals thereafter if the pressure should be raised by formation of 
pleural fluid. When a thoracoplasty is to be performed on a patient 
with an undrained empyema cavity complicated by a bronchopleural 
fistula, the intrapleural pressure can usually be counted on to reduce 
itself during operation owing to the discharge of air through the fistula; 
any fluid in the pleural cavity of such a patient should, however, be 
aspirated as completely as possible before operation so as to prevent 
the forcing of infectious fluid through the fistula into the lung or the 
drowning of the patient if large amounts of fluid are present. 


Evacuation of Pulmonary Secretions—The danger of bronchogenic 
spread of tuberculosis or of nontuberculous pulmonary suppurative dis- 
ease as a result of stasis of sputum during anesthesia and during that 
part of the postoperative period when the patient is unwilling or unable 
to expectorate effectively is sufficiently great to make important the 
thorough evacuation of all free tracheobronchial secretions immediately 
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before operation. A number of cases have been reported in which 
patients with great amounts of pulmonary secretions from bronchiectasis 
or abscess have drowned during, or shortly after, operation owing to 
the occlusion of large bronchi-by secretions evacuated from the lesions 
during the operation. The preoperative measures that should be used 
to make sure that the lung will be as free as possible of secretions at 
the time of operation depend on the amount of the secretions and facility 
with which the patient can voluntarily expectorate them. Patients with 
abundant secretions from pulmonary abscess or bronchiectasis should 
use frequent postural drainage for days or even weeks before operation, 
since the elimination of stasis of secretions tends to reduce the number 
of secretions formed. For this reason, the intermittent or continuous 
use of the Trendelenburg position of the bed for several days or weeks 
before operation and a series ‘of bronchoscopic treatments to shrink 
swollen mucosa and promote evacuation of secretions are often valuable. 
Immediately before operation the patient should expectorate all the 
sputum he is able to and, if necessary, use postural drainage. Broncho- 
scopy immediately before operation is only rarely advisable. 


Miscellaneous Matters —An adequate fluid intake is especially impor- 
tant on the day and night before operation. The teeth should be 
brushed and a mouth wash used on the morning of operation, so as to 
reduce the danger of the aspiration of infectious secretions from the 
mouth into the lungs. Depression of the patient by a heavy sleeping 
potion should be avoided the night before operation. Large doses of 
opiates before anesthesia are dangerous because they are generally 
depressing to the patient and tend to cause abdominal distention and 
to reduce or abolish the cough reflex during, and for some time after, 
operation. Atropine should not be given unless there are abundant 
thin pulmonary secretions or unless ether is to be the anesthetic agent, 
because atropine makes secretions viscid and, therefore, difficult to 
expectorate. 

ANESTHESIA 


Since varying degrees of impairment of respiratory function are 
caused both by thoracic lesions and by thoracic operations, anesthetic 
agents that produce the least possible impairment of respiratory function 
should be chosen when they do not present counterbalancing disadvan- 
tages. Assuming expert administration, cyclopropane is probably the 
best general anesthetic agent, in that anoxemia can be avoided and 
respiration is quiet. Relatively minor disadvantages of cyclopropane 
are its narrow margin of safety, the danger of explosion, the moderate 
delay in the patient’s awakening and the occasional period of excitement 
during awakening. So that the patient will be awake shortly after the 
completion of the operation, some anesthetists substitute nitrogen 
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monoxide for cyclopropane during the last fifteen or twenty minutes 
of anesthesia. Apart from this use of nitrogen monoxide it is inferior 
to cyclopropane because surgical anesthesia frequently requires that the 
patient be kept in a cyanotic-anoxemic condition, even when 40 per 
cent oxygen and 60 per cent nitrogen monoxide are used. 

Ether given by the drop method is, per se, an eminently safe 
anesthetic, but it increases the amount of pulmonary secretion and 
produces relatively prolonged sleep or semiconsciousness after comple- 
tion of the operation, during which time the patient is unable to cough 
and expectorate voluntarily and efficiently, thereby promoting stasis of 
infectious secretions in the lungs. Prolonged nausea and vomiting are 
incidental disadvantages of the use of ether. Intravenous pentothal 
sodium, together with oxygen inhalation, for operations lasting as long 
as an hour and a half is an excellent anesthetic agent for patients who 
have been found to have a prolonged period of vomiting or otherwise 
to react badly to other general anesthetic agents. 

Local and regional anesthesia is excellent for thoracic operations 
that are not extensive and for some extensive ones, especially when 
preoperative dyspnea requires that all free pulmonary secretions be 
expectorated during the course of the operation in order to keep open 
the lower, as well as the upper, airways. For the same reason, an 
inhalation anesthetic should be given through an intratracheal catheter 
to patients having abundant pulmonary secretions that may flood the 
bronchi during the operation ; the catheter may be used to aspirate the 
secretions from time to time. The use of large doses of avertin in 
amylene hydrate to supplement other anesthetic agents is dangerous, 
because this may produce several hours of unconsciousness or semi- 
consciousness after operation, with resulting possible anoxia and spread 
of the pulmonary infection from stasis of pulmonary secretions. Avertin 
in amylene hydrate in a dose of from 60 to 70 mg. per kilogram of 
body weight is useful to supplement nitrogen monoxide oxide anesthesia, 
as surgical anesthesia can be maintained with less cyanosis than if 
nitrogen monoxide were used alone. Chloroform is rarely used in the 
United States. Spinal anesthesia has no important advantages in 
thoracic procedures over other far safer forms of anesthesia. 


OPERATION 


Virtually all thoracic operations, whether performed with the aid of 
local or of general anesthesia, should be carried out with the operating 
table at 10 or 15 degrees of the Trendelenburg position so as to promote 
gravitation of pulmonary secretions toward the mouth and prevent 
aspiration of secretions from the nose and mouth into the lungs. The 
reverse Trendelenburg position of the table should be used when 
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empyema with a bronchopleural fistula is being drained with local 
anesthesia. 

The routine intravenous administration of dextrose or saline solu- 
tion or blood during operation is advisable only when prolonged opera- 
tions, such as removal of large neoplasms, pneumonectomy or lobectomy, 
are contemplated. In such cases an intravenous cannula or needle 
should be introduced into the long saphenous vein at the ankle before 
the operation is begun. A cannula in a vein of an arm is likely to be 
disturbed by one of the surgeons during operations on the thorax. 

After the patient has awakened from general anesthesia and has 
been placed on his back with the table still in the Trendelenburg position, 
he should be made to cough until all free secretions have been expec- 
torated or until the surgeon is satisfied that adequately deep coughing 
will produce no expectoration. 

A patient who has had an extensive thoracic operation should, if 
possible, be transferred directly from the operating table to his own 
bed rather than to a stretcher. Every patient should have his shoulders 
and arms protected by a pinned blanket or sheet shawl before he leaves 
the operating room to journey through relatively cool and draughty 
halls to his room. <A blanket that is merely laid over the patient’s 
shoulders and neck soon becomes displaced, exposing him to dangerous 
chilling. 

POSTOPERATIVE MANAGEMENT 

Shock.—True surgical shock may, of course, occur during and after 
thoracic operations and may be prevented or treated as it is when it 
occurs from operations on any part of the body. There is, however, 
a type of shock, the signs and the symptoms of which are similar to 
those of ordinary shock, that is peculiar to thoracic operations and that 
is subject to special preventive and therapeutic measures. The chief 
causes of this type of shock are paradoxic respiratory movement of 
the thoracic wall with resulting cardiorespiratory incompetence and 
anoxemia; accumulation of secretions in the tracheobronchial tree with 
resulting anoxemia, exhaustion from labored breathing and frequent 
ineffective coughing and perhaps atelectasis, and undue pressure on the 
lung or mediastinum by the too great thoracoplastic collapse of the 
thoracic wall at any one operative stage, by too large an intrathoracic 
packing, by too tight a dressing after resection of ribs, by abdominal 
distention, by accumulation of large amounts of serum in a wound after 
the resection of ribs or by collapse of the thoracic wall over an intra- 
pleural air or fluid space in which the pressure has not been reduced 
before operation by aspiration. Exceptionally, “thoracic shock” results 
from too negative a pressure in a pleural cavity in which the lung cannot 
expand freely because of stiffness of the visceral pleura. Measures 
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that are useful in preventing or combating thoracic shock are considered 
in various parts of this article. 

Determinations of the pulse rate and blood pressure should be made 
every fifteen minutes immediately after large thoracic operations and, 
after an hour or two, at increasing intervals. 


Intravenous Fluids—The routine intravenous administration of 
3,000 cc. of fluid (alternately, 1,000 cc. of 5 per cent dextrose solu- 
tion, 1,000 cc. of Ringer’s solution or of physiologic solution of sodium 
chloride and 1,000 cc. of 5 per cent dextrose solution) after major 
thoracic operations probably averts, in a considerable number of cases, 
surgical shock that would be more difficult to manage if the fluids were 
not given until signs of shock had developed. Furthermore, the fluid 
provides for a suitable water balance and for excretion of at least 
1,500 cc. of urine during the twenty-four hours succeeding operation, 
even if vomiting should prevent the retention of swallowed fluids 
(Coller and Maddock*). If shock should occur and not be controlled 
by the fluids mentioned or by stimulating drugs, a blood transfusion, 
blood serum or acacia solution (if the replacement of blood elements 
is not of primary importance) should be given. 


Oxygen Inhalation—In Cameron Haight’s and my clinic oxygen is 
given routinely only after pneumonectomy, lobectomy, removal of large 


intrathoracic neoplasms, esophagectomy and pericardiectomy. Patients 
who have had other operations are given oxygen if there is slight 
cyanosis or an appreciable degree of dyspnea or if there are any signs 
of shock or even merely a persistently unduly elevated pulse rate. The 
prompt use of oxygen under these circumstances, although often unneces- 
sary, does much, I believe, to prevent the development of serious com- 
plications, especially in “poor surgical risks” with a low respiratory 
reserve. The simplest efficient method of administering oxygen is by 
way of a humidifier through an intranasal catheter or a face mask. 
An oxygen tent is more cumbersome and has the further disadvantages 
of making nursing care relatively difficult and of alarming certain 
patients because of their confinement in a small space. The principal 
advantages of a tent are that its ice-cooled air is valuable to debilitated 
or febrile patients in hot weather, that a tent avoids the discomfort or 
irritation of an intranasal tube, of which occasional patients complain, 
and that the oxygen concentration of the air to be inhaled may be 
readily determined. 


Paradoxic Respiratory Movement of Thoracic Wall—Weakening of 
the bony thoracic wall by resection or division of the ribs or sternum 
results in an inward or paradoxic movement of the weakened part of 


4. Coller, F. A., and Maddock, W. G.: Water and Electrolyte Balance, Surg., 
Gynec. & Obst. 70:340-354, 1940. 
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the thoracic wall during inspiration and an outward or paradoxic move- 
ment during expiration. The underlying portion of the lung under- 
goes similar paradoxic movements, and a mobile mediastinum swings 
from side to side as a result of the difference in the intrapleural pressures 
of the two hemithoraces. The effect of these phenomena is that ventila- 
tion and circulation of the lungs are inefficient and anoxemia results. 
Dyspnea is usually a prominent symptom. The greater the dyspnea, 
the greater the paradoxic movement, with a resulting vicious cycle. 
When the condition is severe, the symptoms are labored breathing, 
cyanosis, rapid pulse, lowered blood pressure and inefficient coughing 
and expectoration. A state of “thoracic shock” then exists. Obviously, 
the condition would not have arisen if the number of ribs or the length 
of ribs removed had been sufficiently restricted to prevent respiratory, 
and consequent circulatory, decompensation. Measures that are useful 
in overcoming the condition are: administration of oxygen; a firm 
pressure dressing (preferably applied with adhesive elastic straps) over 
the area of paradoxic movement, having as its object a reduction of 
the paradoxic respiratory excursions; the patient’s lying on the area 
of paradoxic movement, which tends to have an additionally stabilizing 
effect; aiding the patient to evacuate retained pulmonary secretions 
(see a subsequent section) in order to reduce dyspnea, which in turn 
reduces the extent of paradoxic movement ; blood transfusion, and other 
measures to combat shock. In cases of exceptionally grave paradoxic 
movement the use of a Drinker respirator may be life saving. 

Aspiration of Air or Fluid from Pleural Cavity—Under this same 
heading in the section on preoperative care the importance of pre- 
operative aspiration of fluid or air has been discussed. If, however, 
the signs of thoracic shock should occur during or after a thoracic 
operation when any air or fluid is still present in a closed pleural cavity, 
the surgeon should suspect that the intrapleural pressure has been unduly 
increased by collapse of the thoracic wall. Such an increase of intra- 
pleural pressure may occur when as few as one or two ribs have been 
removed. The surgeon should, therefore, immediately determine the 
pressure of the air pocket with a pneumothorax apparatus, and if the 
pressure is higher than — 5 cm. of water or, in some cases, — 10 cm. of 
water, he should aspirate air. If fluid but no air is present in the pleural 
cavity, the intrapleural pressure should be reduced by aspiration of most 
of the fluid. Since the need for reduction of intrapleural pressure is 
sometimes urgent, the surgeon should know before operation the exact 
position, in both vertical and horizontal planes, of an intrapleural air 
or fluid pocket. 

The reduction of intrapleural pressure is equally important in cases 
in which no air or fluid was present in the pleural cavity before opera- 
tion but in which air was introduced during operation. Such introduc- 
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tion of air obviously occurs during any operation in which the pleural 
cavity is opened; unless the lung is completely expanded by positive 
intrapulmonary pressure before the parietal pleura is closed, air will be 
present in a closed pleural cavity. The presence of a considerable 
volume of air in the pleural cavity may not be suspected in cases jn 
which the surgeon hears only a little hissing of air which is being sucked 
through an accidental tear of the parietal pleura made in the course 
of a thoracoplasty or an operation for drainage of an abscess or which js 
being sucked between the stitches used to close an open incision into the 
pleural cavity. The rapidity with which a large volume of air can be 
sucked through such small openings in the parietal pleura is astonishing. 
Prompt recognition and aspiration of air that may be under positive 
pressure are life-saving measures. As immediate action is often neces- 
sary, there may not be time for fluoroscopic study or the making of a 
roentgenogram. A large pneumothorax may be recognized by the usual 
physical signs of pneumothorax. A small pneumothorax pocket, limited 
by pleural adhesions, usually cannot be localized by physical signs but, 
if near the mediastinum and under high positive pressure, may be as 
rapidly fatal as a large pneumothorax of lower pressure. If a small 
pneumothorax which cannot be localized is assumed to be present, an 
aspiration needle should be introduced into the pleural cavity in various 


places near the site of the torn pleura until the pneumothorax pocket 
is found. 

































All operations involving the pleural cavity and some extrapleural 
operations on patients whose pleural cavities are not obliterated by adhe- 
sions result in traumatic pleuritis and formation of varying amounts 
of pleural fluid, with resulting increase in. intrapleural pressure. An 
intrapleural pressure, therefore, that may be satisfactorily low imme- 
diately after, or a day or two aiter, operation will rise as pleural fluid 
forms and may require reduction by aspiration of fluid or of fluid and 
air on one or more occasions. A similar situation occurs if a post- 
operative hemorrhage takes place in the pleural cavity after, for example, 
removal of a mediastinal tumor, although the bed of the tumor may 
have been entirely dry at the time the thoracic wall was closed. 

The lungs of patients who have undergone open intrapleural opera- 
tions and who do not require a postoperative therapeutic pneumothorax 
should be expanded as quickly as possible either by the inflation of the 
lung by positive pressure in the gas anesthesia apparatus before the 
incision in the parietal pleura has been closed air tight or by post- 
operative aspiration by needle of all the air remaining in the pleural 
cavity at the end of the operation. The evacuation of all pneumothorax 
air has the twofold advantage of preventing postoperative emphysema 
of the thoracic wall and of causing adhesion between the visceral and 
parietal pleurae, which adhesion tends to prevent or limit an empyema 
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that might occur if the pleura were infected. When an entire lung has 
been removed and the thoracic wall closed without drainage of the pleural 
cavity, the size of the pneumothorax should be regulated with the aid 
of the fluoroscope and by withdrawal or introduction of air so that the 
mediastinum is kept in its normal position. When infection of the 
pleural cavity does not occur, a sterile exudate gradually fills the pleural 
cavity and eventually becomes organized. During the period of forma- 
tion of the exudate, air or air and fluid may need to be aspirated from 
time to time in order to keep the mediastinum in its normal position. 

The accumulation of wound serum after pericardiectomy may cause 
fatal cardiac tamponade. As there is danger of injury to the heart from 
needling of the space between the pectoralis major muscle and the bare 
heart in order to find a fluid pocket, provision for drainage of fluid 
away from the heart should be made at the time of operation, either 
by deliberate opening of the mediastinal pleura next to the heart or, 
if the pleural cavity is obliterated by adhesions, by manual tunneling 
between the pectoralis major muscle and the thoracic wall from the 
site of the opening in the thoracic wall to the axilla. Incidentally, with 
regard to the postoperative care of pericardiectomized patients, prompt 
venesection with removal of 500 cc. or more of blood may be valuable 
if an atrophied myocardium gives signs of being unable to function 
properly after the sudden removal of the thickened pericardium that has 
been constricting it. 


Air-Tight Tube Drainage of Pleural Cavity.—Drainage of the pleural 
cavity after lobectomy or pneumonectomy for infectious pulmonary con- 
ditions and after certain other interpleural operations calling for drainage 
requires careful control of the intrapleural pressure by adjustment of 
some type of apparatus attached to a water-seal bottle. A very negative 
intrapleural pressure should be avoided during the first postoperative 
days because of the circulatory impairment that may result from sudden 
traction on the mediastinum. A pressure of —8 or —10 cm. of water is 
safe during the first day or two, and may then be gradually lowered 
to —20 or even —30 cm. of water if advisable. Cardiorespiratory dis- 
turbance, pain or pleural bleeding suggests that the pressure is too low. 

In drained pneumonectomized patients the intrapleural pressure 
should be so regulated that the mediastinum is kept at first approxi- 
mately in its normal position, and later gradually drawn into the empty 
pleural cavity so as to help to obliterate it. In drained lobectomized 
patients the remaining lobe should be expanded as quickly as is safe, 
so that it will fill the space formerly occupied by the lobe that was 
removed and by adhesion of the expanding lobe to the parietal pleura 
reduce the extent of pleural surface susceptible to infection. Further- 
more, the expansion and adhesion of the remaining lobe tend to seal 
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off the stump of the bronchus of the resected lobe, thereby reducing the 
chance of formation of the bronchopleural fistula. 

Cessation of fluctuation of fluid in the tube near the water-seal bottle 
may be caused by a very low pressure, by occlusion of the tube by 
exudate within it or by the covering of the inner end of the tube by an 
expanding lung or a rising diaphragm. The tube should be kept patent 
in cases of lobectomy until the interpleural space is obliterated. Unless 
absolutely necessary the tube should not be removed for inspection until 
at least seven days after operation, because the lobe that has been caused 
to expand by the negative intrapleural pressure probably does not become 
sufficiently firmly adherent to the parietal pleura before then to prevent 
partial or complete collapse of the lobe when air at atmospheric pressure 
is admitted to the pleural cavity on removal of the tube. The same 
principle is applicable to cases of simple empyema. Empyema drainage 
tubes of the proper large size and properly placed do not need removal 
for replacement or cleansing oftener than every one or two weeks. On 
these occasions the decrease in size of the empyema cavity should be 
determined by measurements, and the length of the tube should be 
checked so as to make certain that its inner end lies in the cavity, just 
beyond the parietal pleura. 


Evacuation of Pulmonary Secretions—The importance of this sub- 
ject is stressed by being considered under both “Preparation for Opera- 
tion” and “Postoperative Management,” and the dangers of stasis of 
secretions have been mentioned in various parts of this article. 

Many measures are available to promote efficient evacuation of secre- 
tions. If secretions are present in the pharynx during, or at the end 
of, the operation, they should be aspirated by the anesthetist. As soon 
as the patient awakens from anesthesia and while the table is still in 
the Trendelenburg position, the patient should be directed to cough 
until he expectorates all movable secretions. Until the patient is fully 
awake and able to cough efficiently, and perhaps during sleep the first 
day or two after operation, his bed should be kept in the Trendelenburg 
position (10 to 15 degrees) to promote gravitation of secretions toward 
the mouth. Patients who are able to expectorate more efficiently when 
lying flat or sitting up should be allowed to assume the optimum posi- 
tion if their general condition permits. In some patients expectoration 
is facilitated by posture on one or the other side, but no patient should 
sleep with the side of the secreting lesions uppermost, because of the 
danger that infectious secretions will gravitate to the dependent, unin- 
fected lung. 

Heavy doses of narcotics should not be given, since they interfere 
with voluntary coughing and, therefore, promote stasis of secretions. 
Heavy doses of opiates are likewise dangerous, as they obtund the cough 
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reflex. Doses of opiates just sufficient to allay pain are valuable in that 
efficient coughing is thereby favored. 

A few deep breaths followed by coughing are a simple and often 
effective means of evacuating sputum. The procedure should be directed 
by a nurse or a surgeon at regular intervals, the duration of which should 
depend on the amount of sputum to be evacuated. Patients unwilling 
to take deep breaths may be got to do so by inhalation of 10 or 15 per 
cent carbon dioxide in oxygen. During coughing, the area of the thoracic 
wall that has been weakened by the resection of a rib or ribs should be 
supported by the hand of a nurse or a surgeon. Secretions that are 
too viscid to be expectorated may be loosened by steam inhalations, 
by hot drinks and by such expectorants as ipecac, iodides and ammonium 
chloride. 

In spite of a trial of the various measures suggested, some patients 
are unable to evacuate their pulmonary secretions, which, if long retained, 
may lead to serious complications. Aspiration, perhaps at intervals 
of two hours or more, by intranasal introduction of a catheter into the 
trachea and bronchi according to the method described by Haight,° will 
prove invaluable in such cases. In occasional instances, if this method 
cannot be carried out effectively, the bronchoscope should be used for 
aspiration of secretions and the shrinkage of swollen mucous membrane 
by direct medication with gauze applicators. 

Pain.—Severe pain after most thoracic operations, even those requir- 
ing very long incisions, is rare if the surgeon has been gentle while 
operating and if gentle retraction of tissues has been possible. Small 
doses of opiates should keep the patient reasonably comfortable. If the 
pain should be greater than the surgeon expects, the dressing may be 
found to be too tight or too loose. The incision should be inspected in 
order to determine whether any stitches are too tight, whether the 
dressing is adherent to the incision and whether there is an accumula- 
tion of fluid in the wound under pressure. If a wound has been packed, 
undue pain may be caused by too tight packing. The placing of a large 
sheet of rubber dam between the packing and all exposed tissues at 
the time of operation and at successive dressings is one of the most 
important means at the surgeon’s command to reduce the amount of 
postoperative pain. 

Since muscle spasm is a frequent cause of postoperative pain, changes 
in the patient’s posture may prove useful. If an incision has been made 
in the region of the shoulder girdle, the shoulder of the side operated 
on should not be touched in moving the patient. He should be turned 
on his side by traction on the hip and should be caused to sit up by 
being lifted by a hand placed behind the neck. The pain due to spasm 





5. Haight, C.: Intratracheal Suction in the Management of Postoperative 
Pulmonary Complications, Ann. Surg. 107:218-228, 1938. 
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of muscles incised in thoracoplasty and other parascapular incisi 
may be overcome by passive circular movements of the arm two or thre 
times a day, beginning on the day following operation. Within three 
or four days passive movements may be succeeded by active movements. 
These early movements have the additional advantage of preventing late 
limitation of movements of the shoulder girdle. In some cases massage 
and heat are useful. 


Abdominal Distention.—Apart from the abdominal discomfort caused 
by this condition, it may be an important cause of dyspnea in patients 
whose respiratory reserve is already low. It should be remembered 
that relief of the distention may prove to be an important means of 
relieving dyspnea. Acute dilatation of the stomach has been reported 
a number of times after thoracic operations ; its prompt recognition and 
treatment are life saving. 

Emphysema of the Thoracic Wall—When any amount of air is leit 
in the pleural cavity after an operation in which the parietal pleura has 
been opened, coughing is likely to drive some or, rarely, all the air 
out of the pleural cavity into the tissues of the thoracic wall. When large 
amounts of air enter the thoracic wall, the air usually moves to the neck, 
the head, the arms and the lower part of the trunk. Only small amounts 
of air enter the mediastinum from the base of the neck. Great pressure 
on the mediastinal organs from mediastinal emphysema with resulting 
dysphagia and cardiorespiratory decompensation usually occurs only 
when air in the pleural cavity is driven directly into the mediastinum 
through a tear or an incision in the mediastinal pleura or, indirectly 
from the lung, when communication has been made traumatically or 
surgically between a bronchus and the pulmonary parenchyma. 

Emphysema of the thoracic wall, head, neck and trunk is uncom- 
fortable but not dangerous unless the distention is so great that 
circulation and respiration are interfered with. In this event, short 
decompressing incisions should be made in the skin and perhaps through 
the fascia covering the muscles. Mediastinal emphysema of dangerous 
extent should be decompressed by continuous cup suction over an 
incision through the skin and cervical fascia in the suprasternal notch. 

The simplest means of preventing great degrees of emphysema in 
the presence of a pneumothorax are air-tight suture of incisions in the 
parietal pleura and the prevention of hard coughing after operations in 
which air-tight closure cannot be effected. If these means fail, pro- 
gressive emphysema can be prevented by aspiration of all air remaining 
in the pleural cavity. In certain cases, however, maintenance of a 
pneumothorax is important, and the surgeon is then faced by the dilemma 
of choosing between loss of the pneumothorax and progressive emphy- 
sema, which, however, usually stops progréssing in two or three days 
as a result of sealing by exudate of the gaps in the parietal pleura. 
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Ordinarily, the extent of emphysema is determined by the volume 
of the pneumothorax, but if air should continue to enter the pneumo- 
thorax from a tear, from an incompletely closed incision in the lung, 
from a bronchopleural fistula or through an imperfectly closed incision 
in the thoracic wall, the emphysema may increase indefinitely. In such 
cases the amount and pressure of the pneumothorax must be reduced 
by frequent aspirations of air by needle or by continuous aspiration with 
an intercostal catheter if the source of the air entering the pleural cavity 
cannot be checked. 

Wound Infection.—Infection of large thoracic incisions in debilitated 
patients is very dangerous and may be fatal unless prompt treatment 
is instituted. Infection of a parascapular incision and of the great 
subscapular and axillary spaces that are continuous with the incision, 
such as may occur after a posterolateral thoracoplasty, is especially grave. 
An attempt to control such an infection by reopening of an inch or two 
of the incision and introduction of a drainage tube is likely to fail, 
because the tube will not drain the pus from parts of the subscapular 
and axillary spaces that tend to be shut off from the main incision by 
the apposition of tissues. In such cases the entire length of the incision 
should be reopened and the subscapular and axillary spaces packed 
with gauze in which catheters or Carrell-Dakin tubes are placed for 
intermittent instillation of antiseptic solution. Other infected incisions, 
in which the extracostal tissues have been extensively separated from 
the thoracic wall during the operation, should be similarly treated. 

Infections that are apparently limited to the subcutaneous tissue 
should, of course, be treated by an opening of the infected part of the 
incision only to the muscle fascia. A collection of serum deep in an 
uninfected wound should be aspirated so as to prevent the serum from 
working through the incision to the skin, with resulting infection of 
the wound from organisms on the skin. 

Miscellaneous Matters.—Incisions in the skin of the back take longer 
to heal solidly than do those, for example, of the anterior surface of the 
abdomen. If the stitches are removed on the sixth or seventh day after 
operation, the incision should be supported by straps of flamed adhesive 
tape for at least three or four days. 

Fluids and food can usually be given much sooner to patients on 
whom thoracic operations have been done than to those who have 
undergone abdominal operations. Patients with chronic thoracic dis- 
ease, especially those who are to have a staged operation, should be 
given iron and, in some cases, blood transfusions for the anemia that 
is usually present. 

Apart from purely surgical considerations, the time which patients 
should spend in bed after thoracic operations depends on considerations 
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imposed by their particular diseases. Tuberculous patients who have 
been treated by major surgical operation should not be permitted to get 
out of bed as soon as their wounds have become solidly healed and the 
symptoms of active tuberculosis have disappeared. Such patients should 
be kept in bed under a sanatorium type of regimen for at least six 
months after operation and then, if the tuberculosis is apparently 
entirely quiescent, should spend from six to twelve months gradually 
increasing their physical activities before returning to work. Such a 
plan for convalescence is important in gradually rebuilding the essential 
resistance to tuberculosis. The postoperative convalescence of non- 
tuberculous patients who have had long, disabling illnesses should be 
relatively prolonged, according to the needs of the individual patient 
for gradual rebuilding of cardiac and respiratory functional reserve 
and of muscles atrophied by long disuse. 


CONCLUSION 


Close attention to the many important details of preparation of the 
patient for thoracic operations and of postoperative care will be rewarded 
by excellent clinical results that cannot be produced by perfect opera- 
tions alone. 
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PREOPERATIVE AND POSTOPERATIVE CARE OF 
PATIENTS WITH LESIONS OF HEART 
AND OF PERICARDIUM 


CLAUDE S. BECK, M.D. 
CLEVELAND 


A discussion of the care of patients who are about to be carried 
through an operation on the heart should include a consideration of the 
heart beat or, more precisely, a consideration of restoration of the heart 
beat. I need scarcely state the reason for this inclusion, because every 
one knows that the coordinated contractions of the heart can be lost 
during or after an operation on this organ. If one considers restoration 
of the heart beat, one must consider also respiration and the oxygen 
required to sustain life, because all three of these are joined together to 
do one thing, namely, to supply oxygen to the cells. This is shown in. 
the accompanying chart. 





PRESERVATION OF VITAL PROCESSES 


Oxygen, Respiration and Circulation.—The distribution of oxygen 
cannot be interrupted longer than a few minutes without destruction of 
the respiratory center and other brain centers. It is known that the dura- 
tion of this possible interruption is distressingly short if recovery is to 
take place. Data on duration with full recovery for human beings are 
scant. Weinberger, Gibbon and Gibbon? have shown that cats tolerated 
anoxemia for three minutes and ten seconds without neurologic dis- 
turbances. Permanent alterations were found if the period of anoxemia 
was longer than this. Perhaps it can be assumed that this period for 
human beings is about five minutes. A longer interruption leads to 
destruction of brain cells, adrenal glands and other structures. Among 
these delicate nerve cells or centers that die quickly from lack of oxygen 
is the respiratory center, although it is not always more destructible than 
other structures in the brain. Mollison ** reported the case of a patient 
whose heart had stopped beating for not less than thirteen minutes with 
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\rrest of the Circulation to the Central Nervous System: I. Physiologic Effects, 
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la. Mollison, W. M.: Heart Massage Through Abdominal Incision, Brit. J. 
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recovery of respiration. This patient subsequently was “more or less 
unconscious, though he could recognize his mother now and then. 

For ten days there was rigidity of the limbs, or choreic movements 

for thirty-six hours the screaming was almost continuous. For about 
twelve days he had incontinence. . . . On September 15 [10 days after 
resuscitation] he became very violent, tore the bed-clothes, bit himself 
and spat. . . . On September 22 he could sit up; he still had 
incontinence of urine. The nervous system seemed normal. He made 
eventually a perfect recovery, and left the hospital on October 19.” | 
have observed similar manifestations of cortical irritation in dogs after 
restoration of respiration and the heart beat. The one center that seems 
to determine success or failure is the center of respiration. The other 


brain centers seem to be of less importance. Restoration of the heart beat 
is almost always possible. 
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RESUSCITATION 


This discussion on resuscitation applies to experiences occurring in 
the operating room during induction of anesthesia, during operation or 
immediately after operation has been completed. If a breakdown in the 
oxygen system occurs when the patient is not in the operating room, there 
is little chance for success because of the time factor. The Drinker 
respirator and the Alvan Barach chamber are useful only in the presence 
of circulation. If the heart has stopped beating, there is no indication 
for any type of mechanical respiration by itself. Mechanical circulation 
must be added to mechanical respiration. The best mechanical device for 
respiration is one that can deliver air or oxygen into the lungs in a 
manner that resembles normal respiration as closely as possible. Also, it 


must be designed so that the surgeon can expose the heart to provide 
mechanical circulation.” 


2. The need for mechanical respiration in the operating rooms of this institu- 
tion does not occur frequently, but when it does the stake is high. The principle 
generally used consists of compression of the chest according to the method of 
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Restoration of the heart beat carries two requirements that must 
be met for success. The brain and especially the respiratory center 
must be kept alive, and the action of the heart must be restored. The 
latter without the former means failure. The chest is opened, the heart 
is exposed and the circulation is provided by emptying the heart by 
the hand. The circulation provided by hand is adequate to keep the 
brain alive.® 

Restoration of the heart beat without preservation of the respira- 
tory center is readily feasible. Almost any normal heart that has not 
cooled can be made to beat. This does not apply to a heart that has 
been injured by disease. One of two conditions is encountered. One 
is standstill ; the other is ventricular fibrillation. Different methods of 
restoration are necessary in these two conditions. The effective 
methods for restoration of action when the heart is in standstill con- 
sist of giving oxygen and epinephrine to the heart muscle. Oxygen 
is given by starting up the coronary circulation, which in turn is done 
by forcing blood from the heart into the pulmonary bed, aorta and 
coronary arteries by manual massage of the heart. It is needless to say 


Schaefer and Sylvester. The anesthetist also has equipment to inflate the lungs 
with oxygen. These methods are not adequate. Unless respiratory function returns 
within a few minutes, the circulation usually ceases and death becomes total. 
Any one in the experimental laboratory working within the chest knows that 
aeration must be perfectly adjusted to maintain circulation. If it is not properly 
adjusted, the heart fails. The first time I used a mechanical respirator during 
operation on a human patient was about four years ago. The incident, perhaps 
the first of its kind, is sufficiently unusual to report. My patient had increased 
intracranial pressure from a meningioma arising from the tentorium. He was 
placed in the cerebellar position preparatory for operation, and when this was 
done his respiratory rate fell to 5 per minute. A ventricle of the brain was tapped, 
and when this was done the patient stopped breathing. He was placed in a Drinker 
respirator for one and one-half hours. Respiration did not return. The operation 
on the tumor could not be done with the patient in this respirator. An intra- 
tracheal tube was inserted. The respirator from the research laboratory was 
brought to the operating room and connected with the tube. It delivered air 
rhythmically and intermittently to the lungs. The patient was again placed in the 
cerebellar position, and the operation was begun. Three hours later the tumor 
was removed. As the wound was being closed, the patient began to breathe “on 
his own.” He made an uneventful recovery. This respirator used compressed air 
and worked on the principle of the windshield wiper. Recently, Mautz has described 
a respirator for attachment to the commonly used closed system machines for 
administering anesthetic agents (Mautz, F. R.: A Mechanical Respirator as an 
\djunct to Closed System Anesthesia, Proc. Soc. Exper. Biol. & Med. 42: 
190-192, 1939; Resuscitation in the Operating Room, Bull. Am. A. Nurse Anes- 
thetists 8:13-18, 1940). It will find a useful place in every operating room. For 
perations on the heart and for resuscitation in all types of operation, mechanical 
respiration through a face mask or through an intratracheal tube is essential. 

3. In recent years, Gibbon, of Philadelphia, has carried out investigations along 
this line (Gibbon, J. H., Jr.: The Maintenance of Life During Experimental 


(Footnote continued on next page) 
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that a good supply of oxygen must be present in the lungs. Dilute 
epinephrine hydrochloride is injected into the blood through the right 
auricular wall. In the presence of ventricular fibrillation a different 
procedure must be used. Oxygen is essential, but epinephrine increases 
the irritability of the heart muscle and works against success. Procaine 
hydrochloride is necessary for success. This is injected into the blood 
through the right auricular wall and moved around to the coronary 
bed by massage. Procaine hydrochloride reduces tonus, and the muscle 
feels flabby after its use. It must not be used in excess. An electric 
current is then applied to the ventricles through large electrodes. The 
electric shock brings the muscle into a state of contraction. This is 
followed by a state of relaxation, and if conditions are proper the fibrillary 
movements will not return. Rhythmic, coordinated contraction is 
expected to appear after fibrillary movements have been destroyed. If 
the heart does not begin to contract at this stage, epinephrine hydro- 
chloride or calcium chloride is used.* These drugs increase the tonus 
of the heart. This increase in tonus can be readily felt by the hand. 
Soon rhythmic contraction will start. Not infrequently epinephrine is 
needed for a period of hours after the coordinated beat has returned. 
Epinephrine hydrochloride can be given intravenously as a drip with 
sodium chloride solution. 


Defibrillation of the Human V entricles with Restoration of Coordi- 


nated Beat.—I am recording two experiences with human patients in 
whom fibrillation of the ventricles was made to cease and a coordinated 
beat was established. I believe these are the first such experiences 
with the human being to be recorded in the medical literature. Defibril- 
lation of the dog’s heart has been accomplished by Hooker *® and by 
Wiggers.° 

REPORT OF CASES 


Case 1.—E. J., a Negro boy aged 9 years, had sustained an injury to the 
knee. An operation was done to remove a fragment of bone from the knee joint 
on Dec. 7, 1938. The anesthetic was nitrogen monoxide and ether. The patient 


Occlusion of the Pulmonary Artery Followed by Survival, Surg., Gynec. & Obst. 
69:602-614, 1939). He has been able to preserve the brain in cats by injection 
of oxygenated blood under pressure into a branch of the aorta. In these experiments 
the blood was oxygenated outside the body in an atmosphere of oxygen. 

4. Beck, C. S., and Mautz, F. R.: The Control of the Heart Beat by the 
Surgeon, with Special Reference to Ventricular Fibrillation Occurring During 
Operation, Ann. Surg. 106:525-537, 1937. 

5. Hooker, D. R.: On Recovery of the Heart in Electric Shock, Am. J. 
Physiol. 91:305-328, 1929. Hooker, D. R.; Kouwenhoven, W. B., and Langworthy, 
O. R.: The Effect of Alternating Electrical Currents on the Heart, ibid. 105: 
246-249, 1933. 

6. Wiggers, C. J.: Cardiac Massage Followed by Countershock in Revival 
of Mammalian Ventricles from Fibrillation Due to Coronary Occlusion, Am. J. 
Physiol. 116:161, 1936. 


was k 
sutures 
19 per 
it Was 
minute 
tion s 
mecha 
9: 32. 
about 
prepa! 
gown. 
sever 
the hi 
The | 
tion. 
about 
over 
and f 
cent | 
culat 
a she 
Phey 
shoc 
and 
bloo 
flabt 
inje 
not 
it sl 
The 
The 
trac 
ther 
oce! 
pul; 
inci 
ref 


ana 





ilute 
right 
rent 
“asSes 
‘aine 
lood 
nary 
iscle 
ctric 
The 
is is 
lary 
1 is 

If 
dro- 
nus 
and. 
e is 
ned. 
vith 


rdi- 
$ in 
ated 
Ices 
yril- 

by 


BECK—LESIONS OF HEART AND PERICARDIUM 1155 


was kept in a light zone of anesthesia throughout. At 9:15 the skin was being 
sutured, and the operation was practically completed. The respiratory rate was 
19 per minute. At 9:20 the pulse suddenly became weak. Two minutes later 
‘t was impossible to get the blood pressure, and the respiratory rate was 4 per 
minute. At 9:25 the pulse could not be felt. The pulse disappeared before respira- 
tion stopped. An intratracheal tube was inserted after respiration ceased, and 
mechanical respiration was given by the respirator. I came on the scene at about 
9:32. Dr. J. A. Clark, the surgeon, stated that the pulse had been absent for 
about 8 or 9 minutes. This agrees with the time given by the anesthetist. The 
preparation of the field was done by Dr. Clark while I put on gloves and a 
sown. It required a few seconds to open the chest. The heart was massaged 
several times with the pericardium intact. The pericardium was then opened, and 
the heart was observed. The ventricles showed a coarse, slow type of fibrillation. 
The heart was dilated, but time was not taken to determine the degree of dilata- 
tion. Rhythmic compression and relaxation of the heart by hand was done for 
about twenty minutes. This mechanical circulation produced a palpable pulse 
over the temporal artery. Never did the wink reflex return. The pupils were dilated 
and failed to react. Heat was applied to the body. Five cubic centimeters of 2 per 
cent procaine hydrochloride was injected into the cavity of the right auricle. The cir- 
culation was kept up by the hand. Large electrodes were placed on the ventricle, and 
a shock of about 1.5 amperes was sent through the heart. Three shocks were used. 
They produced forceful jerks of the body. The fibrillation stopped after these 
shocks. The heart was in standstill. The heart muscle was flabby in the hand 
and was without normal tonus. Epinephrine hydrochloride was injected into the 
blood through the right auricle, and massage was continued. The heart remained 
flabby. Five cubic centimeters of 1 per cent solution of calcium chloride was 
injected. The heart remained flabby. It was then noted that the lungs were 
not properly inflated and that the tube was not in the trachea. It is probable that 
it slipped out when the patient jerked with the application of the electrical shock. 
The tube was inserted in the trachea, and the lungs were properly expanded. 
The interval between the shocks and the discovery that the tube was out of the 
trachea was about ten minutes. There were a few moments of good aeration, and 
then the heart started up in a forceful rhythmic contraction of 70 per minute. This 
occurred at 10:12, forty-seven minutes after the pulse disappeared. The radial 
pulse was easily palpable. The heart was observed for twenty minutes, and the 
incision in the chest was closed. The pulse later became weaker. There was no 
reflex at any time. The pulse disappeared at 12:00 o’clock. Necropsy showed no 
anatomic cause of death. 


Comment.—The experience with this patient is noteworthy in several 
respects. Ventricular fibrillation was destroyed, and a normal heart 
beat was obtained. Inasmuch as this was accomplished on the human 
being, it may have some historical interest. It emphasizes the viability 
of the heart muscle. The heart beat had been absent forty-seven minutes. 
It also indicates the need of oxygen before the heart will start to beat. 
Ultimate success without respiration is not possible. 


Case 2—F. B., a Negro boy 13 years old, had ptosis of the right eyelid fol- 
lowing an injury. Transplant of fascia lata for correction of the ptosis was carried 
out on July 27, 1939. The anesthetic was nitrogen monoxide and ether. As the 
last silk suture completing the operation was about to be placed, the operator 
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was informed by the anesthetist that respiration was not normal. At 9:2) 
respiration had ceased; the pulse rate was 30 per minute. At 9:26 the pulse 
could not be obtained. An airway was inserted into the pharynx. Epinephrine 
hydrochloride was injected into the heart. The patient was placed in a Drinker 
respirator, but it was impossible to expose the heart and provide circulation with 
the patient in this respirator. He was taken out and given mechanical respiration 
by means of the Mautz respirator. At 10:05 the heart was exposed by Dr. 
John Thornton, who at 10:09 began to move the blood by hand. The tone of 
the heart improved, and for forty-five seconds he obtained what he thought were 
weak coordinated contractions. These were replaced by fibrillary movements. 
Dr. Thornton sent a current through the heart, but it did not stop the fibrillation. 
Dr. Thornton continued to produce circulation by manual massage of the heart. 
At approximately 10:45 I was asked whether I would like to try to defibrillate 
the ventricles of the heart. I found coarse fibrillary movements of the ventricles: 
it was obvious to any one that the ventricles were fibrillating. The manual emptying 
of the heart expelled sufficient blood to produce a palpable temporal pulse. About 
2 cc. of 2 per cent procaine hydrochloride was injected into the blood through the 
right auricle. The heart was flabby. An electrical shock was sent through the 
heart about five times. This did not destroy the fibrillary movements. The heart 
was very flabby but of good color. Solution of calcium chloride was given through 
the right auricle. This improved the tone, but fibrillation continued. I desired to 
increase tone and irritability, and, contrary to past experience, I gave some 
epinephrine. This increased the tone, and I could feel the heart squirming in my 
hand. After a few moments the heart was beating. Fibrillation had dropped out and 
was replaced by a coordinated contraction at 11:05. Epinephrine hydrochloride 
was given in an intravenous drip. The incision was closed. An electrocardio- 
gram showed auricular fibrillation, right bundle branch block and right axis 
deviation. The radial pulse was felt easily. There were no reflex responses. 
Mechanical respiration was carried out throughout. The pulse continued until 
3:00 o’clock, when it disappeared. 


Comment.—In this patient the nervous system was dead for a long 
time before the action of the heart was restored. It is interesting that 
a coordinated ventricular beat was obtained ninety-nine minutes after 
the heart had stopped beating. It is also interesting that the fibrillary 
movements of the ventricle ceased and a coordinated contraction began 
after administration of calcium chloride and epinephrine hydrochloride 
and that the electric shock was not needed to stop the fibrillary move- 
ments. In work with the dog’s heart both Wiggers and I have found 
that epinephrine works against success when the ventricles are fibrillating. 
It is valuable when the ventricles are in standstill. Perhaps the previous 
use of procaine hydrochloride makes some difference in the effect 
obtained by epinephrine. 

Establishment of a Resuscitation Squad.—The demands for suc- 
cessful resuscitation are such that a program of action must be in 
existence before the emergency arises. It is well to have a resuscitation 
squad in every hospital so that the proper steps can be taken immediately 
and without deliberation. The procedure is divided into two stages. The 
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first stage concerns preservation of the respiratory center and the other 
centers in the brain. As soon as respiration ceases or as soon as the 
heart stops, oxygen must be introduced into the lungs by mechanical 
respiration; hence the need for a satisfactory breathing machine. It 
must also be moved from the lungs to the brain by artificial respiration. 
This involves exposure of the heart and manual massage. When the 
emergency occurs, the anesthetist gets oxygen into the lungs, and the 
surgeon exposes the heart and takes care of the circulation. This must 
be done probably within five minutes for recovery. The second stage 
is not an emergency. Time can be taken to call some one who knows 
how to restore the heart beat. The heart can be made to beat if the 
proper steps are taken. These steps can be learned in the experimental 
laboratory. 


CARE OF PATIENTS WITH ACUTE COMPRESSION OF THE HEART 


Acute compression of the heart occurs in the presence of purulent 
pericarditis, stab wounds of the heart, gunshot wounds of the heart, 
rupture of the heart following contusions, rupture following softening 
of the myocardial wall from disease processes, rupture of the base of 
the aorta, rapidly forming exudates and transudates and intrapericardial 
hemorrhage associated with the hemorrhagic diatheses. It may also 
occur after operations on the heart and after other operations in the 
mediastinum, such as removal of a mediastinal goiter. It may occur in 
patients with mediastinal infections, especially those which produce gas, 
and also in patients with pressure pneumothorax. Each of these condi- 
tions kills the patient when the compression on the right auricle or the 
venae cavae exceeds the pressure inside these channels. The truth of 
this statement is obvious, because the walls of these channels yield to 
pressures within and without. Normally the pressure in these vascular 
channels is less than the pressure of the atmosphere, but when they are 
compressed by outside forces the pressure inside rises to about 15 or 20 
cm. of water. Venous pressure cannot rise much higher than this, and 
a compression force of 15 or 20 cm. can be considered as the fatal level. 
The circulation can be restored by reducing the compression force or 
by raising the venous pressure. Either or both of these factors can be 
used in treatment. 

Purulent Pericarditis—The patient’s life is threatened because of 
two factors. One is infection; the other is compression of the heart. 
Usually the patient is critically ill, and the need for relief is urgent. 
Relief can be given by raising the venous pressure. Venous pressure 
can be elevated by transfusion or by administration of dextrose or 
sodium chloride solution intravenously. This is done as a preoperative 
measure. My associates and I have demonstrated the effectiveness of 
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this experimentally. When the diagnostic tap of the pericardium is made. 
it is well to remove as much of the pus as possible. If the pus is not 
too thick to come away, the compression can be reduced in this way, 
With patients who are critically ill from purulent pericarditis it is 
advisable not to use large doses of sedative drugs that will depress 
respiration before the operation is carried out. The use of procaine 
hydrochloride combined with light nitrogen monoxide anesthesia is to 
be preferred. 

After operation an oxygen tent is almost always beneficial. The 
patient is usually most comfortable in Fowler’s position, but he should 
be encouraged to lie on either side to improve drainage from the peri- 
cardial cavity. It is not advisable to keep a catheter in the wound, because 
over a long period it can produce erosion of an auricle or a ventricle. 
Irrigation with physiologic solution of sodium chloride is advisable. 
The use of antiseptic solutions is not without danger. I have shown 
that dilute solution of sodium hypochlorite U. S. P. (Dakin’s solution) 
can produce chronic cardiac compression because of the formation of scar 
tissue.’ Scrupulous aseptic technic is indicated to prevent contamination 
with other organisms. Sulfanilamide should be used only for those infec- 
tions that respond to the drug. The current literature warns against 
indiscriminate use of this drug. 

Stab Wounds and Gunshot Wounds of the Heart.—In these injuries 
the patient’s life is threatened by compression of the heart due to accumu- 
lation of blood in the pericardial cavity and by the injury to the heart 
itself. Either may be fatal. In the majority of cases the cause of death 
is compression rather than intrinsic damage to the heart. 

The treatment of these injuries concerns primarily the removal of 
blood from the pericardial cavity. It also concerns the removal of a 
foreign body if one is present. While the operating room is being made 
ready, it is advisable in selected cases to prepare. a donor for transfusion 
or to take blood from a bank and give it. If the circulation is almost 
gone, solutions of acacia, dextrose or sodium chloride can be given. 
External heat should be applied. As a rule the body becomes cool 
when the circulation is seriously impaired. Sedative drugs may or may 
not be necessary. Sometimes the operation is undertaken without anes- 
thesia because the patient is almost unconscious and the respiratory 
exchange is so reduced that sufficient anesthetic cannot be introduced 
into the lungs and the blood. 

Sometimes a dry wound of the heart is produced. This is possible 
if the knife blade penetrates the ventricle obliquely or if it does not enter 
the cavity of the ventricle. These wounds are usually not recognized as 


7. Beck, C. S.: The Effect of Surgical Solution of Chlorinated Soda (Dakin’s 
Solution) in the Pericardial Cavity, Arch. Surg. 18:1659-1671 (April) 1929. 
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being deep enough to reach the cavity of the heart, and as a rule they 
heal without complication. They may be complicated by infection and 
delayed hemorrhage. In other instances the amount of blood shed into 
the pericardium does not produce serious compression of the heart. If 
infection does not supervene, the blood is absorbed without leaving 
adhesions and the wound heals without complication. 

The postoperative care involves restoration of blood, administration 
of oxygen and rest. The blood volume should be brought back to normal. 
As a rule, an oxygen tent is beneficial. If there is any blood in either 
pleural space, it should be removed. The patient should be kept quiet, 
so that the intracardiac pressure will not be elevated and produce 
additional tension of the sutures. Morphine can be used. Infection is 
the most common and serious complication. If it develops, drainage of the 
pericardial cavity is necessary. If empyema develops it must be treated. 
The patient should be kept in bed until the wound is firmly healed. 


CHRONIC CARDIAC COMPRESSION 


This condition is produced by a variety of lesions, the most common 
of which are the compression scars referred to by most authors as con- 
strictive pericarditis or as Pick’s disease. Tuberculous exudate, pus 
containing the usual pyogenic bacteria, noninfected transudates, exudates 
and blood can produce chronic compression. Tumors can compress the 


heart. In a case reported by Crynes and Hunter* the heart was 
herniated and strangulated through a rent in the parietal pericardium. 
In all these conditions the venous pressure must be maintained at a high 
level. It must be higher than the compression force on the heart. Blood 
letting in these conditions is contraindicated. As a preoperative measure 
as much of the fluid as possible is removed from the abdomen and chest. 
This is done by tapping the chest and abdomen and by using diuretics. 
The removal of fluid by tapping must be done carefully, because as the 
pressure on the viscera is released the venous pressure has a tendency to 
fall, and as it falls the filling of the heart is reduced. The patient may 
faint and become pulseless. A tight abdominal binder is useful when this 
happens. Not infrequently the protein content of the blood is reduced in 
the presence of chronic compression. A diet high in protein and vitamins 
may be used to correct this deficiency. Respirations should not be 
depressed by use of strong sedatives. 


8. Crynes, S. F., and Hunter, W. C.: Traumatic Rupture of the Pericardium: 
Study of Twenty-Two Cases, with Two and One-Half Year Period of Survival 
in One Case; Review of Literature, Arch. Int. Med. 64:719-746 (Oct.) 1939. 
Hunter, W. C., and Crynes, S. F.: Traumatic Rupture of the Pericardium, 
Mod. Concepts Cardiovasc. Dis., February 1940, vol. 9, no. 2. 
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After operation for chronic compression an oxygen tent is highly 
beneficial, especially for the first three to five days. Morphine is used 
as indicated. Food is given on the evening of the operation if the 
patient is not nauseated. Food high in protein is given early. Infusions 
are contraindicated. Fluids by mouth are given as requested by the 
patient. There is sufficient fluid in the body tissue so that administra- 
tion of fluid is not urged. The patient breathes more easily in a “semi- 
Fowler” position. The position is changed frequently, so that the patient 
lies on either side. In the presence of noninfected lesions drainage of the 
pericardial cavity or mediastinum to the outside is always contraindicated. 
In the presence of compression scars I open the left pleural cavity so that 
the pericardium or mediastinum drains into the pleural cavity. As a 
rule a few hundred cubic centimeters of fluid collects in the pleural cavity 
by the second or third day. It is advisable to remove this fluid by tapping 
the chest with a needle. In patients with chronic purulent pericarditis 
the drainage is to the outside as with acute lesions. Chronically infected, 
thick-walled cavities have a tendency not to heal. In such cases strong 
suction as advocated by Neville ® can be tried. 

In my series of cases of chronic compression due to scars it has been 
noted repeatedly that the circulation improves at the time of operation 
when the scar is removed and that some of this improvement is lost 
subsequently. I interpret this as due to dilatation of the heart and weak- 
ening of its beat. One of my patients died eight hours after operation. 
He had the highest venous pressure observed in my series (42 to 45 cm.). 
He also probably had the highest degree of compression in the 
series. The scar was removed without complication. The circulation 
improved while he was on the operating table. The heart dilated because 
it was filled from distended veins. At the same time the sustaining scar 
had been removed. The degree of dilatation could have been reduced 
by blood letting. It is to be held in mind that blood letting may be indi- 
cated after the removal of compression scars. This is not necessary as 
a routine. I have not done it in other patients, but I believe it might be 
beneficial in patients with a high degree of compression. 

A consideration of some importance that I have brought out in a 
study of this subject both clinically and experimentally is the develop- 
ment of atrophy from disuse of the heart muscle after it has been com- 
pressed for a time. The heart becomes smaller when compressed. The 
size of the organ as a whole is diminished, and Dr. J. T. Roberts and I 
have shown that the individual muscle fibers become smaller than normal. 
Atrophy of disuse accounts for the prolonged recovery period not 
infrequently seen after operation. In some patients it takes six months 


9. Neville, J. V. H.: The Treatment of Chronic Empyema by Continuous 
High Vacuum Suction, Surg., Gynec. & Obst. 69:240-246, 1939. 
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or longer for the edema and ascites to disappear and for normal strength 
to be recovered. In other patients the ascites disappears in a few weeks. 








OF THE MYOCARDIUM 





GRAFTS FOR REVASCULARIZATION 





This operation is still in the experimental stage of its development and 
therefore calls for little discussion concerning the care of patients. One 
must determine how much revascularization has been produced by the 
operation in patients on whom it has been performed. If the amount of 
revascularization is sufficient to establish this operation as a therapeutic 
procedure, a number of surgical problems will need a solution. One must 
view with caution the various contributions in this field of endeavor, and 
one must be as accurate in making conclusions as it is possible to be before 
applying any procedure to the heart for purposes of improving the circula- 
tion. Recently Thompson? placed talc in the pericardial cavity of dogs 
and fourteen to twenty-one days later ligated both the right and the left 
coronary arteries near the aorta. To quote the author, “there was no 
longer any appreciable circulation of blood to the heart muscle through 
the normal channels, but the entire circulation was coming from the 
pericardium.” Thompson applied the procedure to 10 patients with 
coronary disease, and 7 received “very marked benefit.” Stanton, work- 
ing in my laboratory, repeated Thompson’s experiments. He was unable 
to demonstrate any beneficial effects from the use of talc. The mortality 
following ligation of the descending ramus of the left coronary artery 
was the same in a series in which talc had been used as in a series of 
normal control experiments. On the basis of our experiments my 
associates and I would not advocate this procedure. 



























OTHER OPERATIONS 





These include the Brauer operation of cardiolysis, decompression 
of the heart for cardiac hypertrophy, resection of nerves for angina 
pectoris and ligation of the “uncomplicated” patent ductus arteriosus. 
I shall not attempt to discuss the preoperative and postoperative care 
in these conditions. The achievements of Gross** have placed the 
patent ductus arteriosus in the field of surgical treatment. Now that 
success has been demonstrated, the operation to ligate the communication 
should be carried out. 















10. Thompson, S. A.: Development of Cardio-Pericardial Adhesions Following 
the Use of Talc, Proc. Soc. Exper. Biol. & Med. 40:260-261, 1939; An Operation 
for the Relief of Coronary Artery Disease: A Preliminary Report, Quart. Bull., 
Sea View Hosp. 5:175-182, 1940. 

11. Gross, R. E.: A Surgical Approach for Ligation of a Patent Ductus 
Arteriosus, New England J. Med. 220:510-514, 1939; Surgical Management of 
the Patent Ductus Arteriosus, with Summary of Four Surgically Treated Cases, 
Ann. Surg. 110:321-351, 1939. 
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ELECTROCARDIOGRAPHIC OBSERVATIONS IN SURGICAL 
TREATMENT OF THE HEART 


These observations were made by Feil and Rossman.** The fol- 
lowing abnormalities were found during operation: ventricular extra- 
systoles, ventricular tachycardia, deviation of the ST segment, auricular 
flutter, arteriovenous nodal rhythm with retrograde conduction, arterio- 
venous nodal tachycardia, intraventricular block, transient ventricular 
fibrillation, wandering pacemaker, changes in direction of the T wave, 
auricular extrasystoles and electrical alternans. From the practical 
point of view it is desirable to know what can be done to prevent or 
reduce these responses and how to correct them after they appear. On 
the basis of experiments from this laboratory, Mautz** concluded that 
quinidine sulfate U. S. P. given systemically lessens the danger of 
auricular or ventricular fibrillation and that procaine hydrochloride 
applied. to the surface of the heart reduces the irritability of the organ 
to external stimuli, such as those accompanying operation. Recently 
Wiggers and Wegria** have found these drugs effective in cases of 
ventricular fibrillation. It has been the practice to give 0.2 Gm. of 
quinidine sulfate the night before operation and two doses of 0.4 Gm. 
each the morning of operation. While the amount of drug did not pre- 
vent disturbances of rhythm in the patients observed by my associates 
and me, it was concluded by Dr. Feil that the frequency of these dis- 
turbances was reduced after administration of the drug. Two cubic 
centimeters of 5 per cent procaine hydrochloride was applied to the 
surface of the heart in some of our operations. Experimentally this 
drug not only reduces the irritability of the heart to external stimuli 
but reduces the rate of the heart beat. When injected into the blood 
stream it makes it uniformly possible to defibrillate the ventricles by the 
use of an electric shock, and it also makes the ventricles less susceptible 
to development of fibrillation. Our use of this drug on the human heart 
has been somewhat restricted, because the drug in large doses makes 
the heart muscle flabby and reduces the tone of the muscle. 

In several of our patients auricular fibrillation or auricular flutter 
developed during the postoperative period. These complications appeared 


12. Feil, H., and Rossman, P. L.: Electrocardiographic Observations in 
Cardiac Surgery, Ann. Int. Med. 13:402-414, 1939; Electrocardiographic Observa- 
tions in Cardiac Surgery, Mod. Concepts Cardiovasc. Dis., January 1940, vol. 9, 
no. 1. 

13. Mautz, F. R.: Reduction of Cardiac Irritability by the Epicardial and 
Systemic Administration of Drugs as a Protection in Cardiac Surgery, J. Thoracic 
Surg. 5:612-628, 1936. 

14. Wiggers, C. J., and Wegria, R.: Attempts at Quantitative Measurements 


of Fibrillating Thresholds for Mammalian Ventricles, Am. J. Physiol., to be 
published. 
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suddenly. The pulse became very rapid, and the patient became weak. 
To these patients a digitalis preparation (digalen) was given intra- 
venously. It was injected through a hypodermic needle into a vein in 
doses of 1 minim (0.06 cc.) per pound of body weight according to 
the method advocated by Pardee.*® Thus a man weighing 150 pounds 
(68 Kg.) should receive 15 cc. of the drug. If in thirty minutes the 
ventricular rate does not come down to the desired level, additional 
injections of 2 cc. each can be given until the rate is normal. It is to be 
borne in mind that the usual rate for a patient with fever is more rapid 
than for an afebrile patient; in the presence of fever the desired rate 
may be 110 per minute rather than 80. If the patient has ventricular 
tachycardia after operation, quinidine sulfate should be given by mouth. 
It is interesting that in none of our cases did ventricular tachycardia 
develop. If auricular paroxysmal tachycardia develops, pressure over 
the carotid sinus is frequently effective in terminating the attack. If 
this is not effective, acetylbetamethylcholine hydrochloride (mecholyl) 
may be given subcutaneously in doses of 20 to 25 mg. Auricular 
paroxysmal tachycardia did not develop in any of our patients. 


15. Pardee, H. E. B.: Hypodermic Digitalis Preparations, J. A. M. A. 85: 
1359 (Aug. 15) 1925. 





PREOPERATIVE AND POSTOPERATIVE 
MANAGEMENT IN GYNECOLOGY 


GEORGE H. GARDNER, M.D. 
CHICAGO 


This contribution deals only with essentials in the care of women 
subjected to gynecologic operations ; it would not be practical to include 
every complication encountered before and after such operations. 


PREOPERATIVE PROBLEMS 


History—A carefully elicited history is essential. If physicians 
listen attentively to a patient’s story, they may be saved embarrassment; 
intelligent women literally direct the examiner to the site of their troubles. 
Symptoms of systemic diseases may be unearthed; these may prove of 
greater importance than the gynecologic problems. 

If operations on the lower part of the abdomen or on the genitalia 
have been done previously, one should obtain a report not only of the 
indications for and the findings at those operations but of the procedures 
performed, the pathologic diagnosis of tissues removed, the character 
of the convalescence and the benefits which followed. 


Examination.—Every patient should be subjected to a complete 
physical examination to establish the state of her general health and to 
determine whether there are contraindications to surgical treatment. A 
clean specimen of urine should be examined; red and white blood cell 
counts should be made, together with an estimation of the concentration 
of hemoglobin, and blood should be drawn routinely for a Kahn test. 

Most patients with myocardial damage can safely be subjected to 
major gynecologic procedures providing the heart is well compensated. 
(Women with syphilitic aortitis and aortic insufficiency are poor surgical 
risks.) It has been my privilege to be associated with a group who are 
intensely interested in cardiovascular diseases ; they believe that patients 
with complicating cystocele, prolapse, large abdominal tumefactions 
(either uterine or ovarian) or bleeding fibroids which lead to notable 
anemia are best managed if these extra burdens are eradicated. Nephritic 
patients are dubious surgical risks. 

Secondary anemia, the result of excessive uterine bleeding, is fre- 
quent. Anemic women are more likely to have postoperative complica- 


From the Department of Obstetrics and Gynecology, the Northwestern Uni- 
versity Medical School, and the Gynecologic Service of the Passavant Memorial 
Hospital. 
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tions than are those who have normal blood counts. I use repeated 
transfusions of citrated blood and prefer not to operate until the red 
blood cell count is over 4,000,000 per cubic millimeter and the value for 
hemoglobin is at least 10 Gm. Restriction of diet and medical measures 
are helpful adjuncts, but improvement in the blood picture is slow, and, 
consequently, for very anemic women I am “transfusion conscious.” 
Diabetes, which can be controlled, is not a contraindication to surgical 
intervention. The internist should manage the diabetic patient’s post- 













































women operative care. 
include A leukocyte count over 12,000 per cubic millimeter or a temperature 
above 99.5 F. demands careful investigation. Occasionally, fever and 
leukocytosis are caused by the genital pathologic condition. If, on the 
other hand, they result from an acute infection of the upper respiratory 
Sicians tract, elective operations should be postponed for two or three weeks, 
sment ; i. e., until the infection has subsided completely. 
oubles, Elderly women may require abdominal operations for removal of 
ove of ovarian tumors or carcinoma of the body of the uterus. In addition, 
one sees many women in the seventh and a few in the eighth decade of 
nitalia life with a large symptom-producing cystocele or with prolapse of the 
of the uterus. Age alone is not a contraindication to surgical correction of 
-dures these lesions. 
racter Patients with a profuse leukorrheal discharge are given douches with 
1: 20,000 mercury bichloride two or three times daily for several days 
nplete before plastic operations and perferably for twenty-four hours before a 
nd to laparotomy. 
t. A Preparation for operation includes thorough washing of the abdomen 
d cell and vulva with soap and water and careful shaving of these areas. A 
ation cleansing tap water (not soapsuds) enema is given late in the afternoon 
’ of the day before operation. A high carbohydrate liquid diet is preferred 
~d to for the evening meal before operation. A good night’s sleep is assured 
ated. by administration of a hypnotic, usually one of the barbiturates. Forty 
gical minutes before the anesthetic is to be started, a hypodermic injection 
) are of % grain (0.015 Gm.) of morphine sulfate and 499 grain (0.6 mg.) 
ients of atropine sulfate is given to patients on whom abdominal operations 
Hions are to be performed; 4% grain (0.01 Gm.) of morphine sulfate with the 
able atropine sulfate is all that is usually needed before plastic operations. 
ritic I have been pleased with the preoperative hypnosis induced in 
selected patients by rectal administration of avertin in amylene hydrate. 
fre- I have not considered it advisable to use this drug as a routine. 
lica- The usual anesthetic is ethylene, supplemented, if necessary, by 
a a small amount of ether. Mercresin* is used to prepare the abdomen, 
ni- ——____ 
rial 1. Mercresin tincture (Upjohn) contains 1 part of secondary amyltricresol 





and 1 part of orthohydroxyphenylmercuric chloride in 1,000 parts of a solution 
containing 50 per cent alcohol and 10 per cent acetone. 
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vulva, vagina and cervix. For abdominal operations it is necessary to 
prepare the vagina when one contemplates removing the entire uterus, 


OPERATION 


A few comments about surgical technic may be appropriate. Comfort 
of the patient, a low incidence of postoperative complications and last- 
ing benefits from the gynecologic procedures are, in a large measure, 
dependent on a few essential principles, e. g., masking of both the nose 
and the mouth by every one in the operating room; strict attention to 
asepsis ; gentleness in handling tissues ; complete hemostasis with avoid- 
ance of mass ligatures; abstinence from the use of plain catgut and 
employment of silk or the smallest caliber chromic sutures that are 
practical ; use of rubber packs within the abdomen; avoidance of using 
gauze packs against small intestinal surfaces, and, finally, promptness in 
operating, with a minimum of trauma. 

I do not favor the routine use of stay sutures; they are unnecessary 
and may be harmful. The promiscuous use of drains is ill advised. 
Ventral hernias following gynecologic operations seem to occur in direct 
proportion to the use of abdominal drains and the presence of infections 
of the abdominal wall. Consequently, when drains are used it is probably 
better to insert them through the vaginal vault or, if the cervix is present, 
through the cul-de-sac. I have not found it necessary to drain routinely 
after total hysterectomies. 


ROUTINE POSTOPERATIVE CARE 


Before considering the management of complications, I wish to out- 
line my routine postoperative care; it has proved satisfactory. 

After both abdominal and vaginal operations the head of the bed is 
elevated 6 inches (15 cm.) as soon as the patient has regained con- 
sciousness. It is believed that this position tends to minimize pulmonary 
hypostasis and aids in elimination of feces and urine; also, if there is 
intra-abdominal infection it tends to aid localization in the most depen- 
dent portions, for example, in the pelvis, where the pus is accessible 
and can readily be evacuated. 

Ventilation with 5 per cent carbon dioxide and 95 per cent oxygen 
for one or two minutes on three or four occasions during the first 
sixteen hours after major operations seems to reduce the incidence of 
pulmonary complications; it also makes the patient more comfortable. 

I have abolished hypodermoclysis and proctoclysis in favor of 
intravenous administration of fluids. After abdominal operations the 
patient is given 2,000 cc. of 5 per cent dextrose in physiologic solution 
of sodium chloride immediately, six to eight hours being consumed in 
its administration. After certain major vaginal procedures, 1,000 to 
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1.500 ce. of fluid is advisable. As soon as nausea and vomiting have 
disappeared, fluids are allowed orally; water and tea are given first. 
Caution must be exercised so that the stomach does not become over- 
distended. In many instances, after abdominal section intravenous 
administration of 1,000 to 2,000 cc. of fluid is desirable on the day after 
operation. 

Solid food is allowed as soon as the patient wishes it. In the absence 
of nausea, vomiting and distention the patient’s wishes are permitted to 
determine what she eats and drinks. 

For many years it has been my privilege to be associated with 
Dr. Arthur H. Curtis, chairman of the department of obstetrics and 
gynecology at the Northwestern University Medical School. From 
Dr. Curtis I learned a technic for managing the bladder which seems 
superior to other methods. Before I employed this technic, 10 per cent of 
my patients had postoperative complications referable to the urinary tract. 
Today pyelitis and pyelonephritis have been eliminated from my post- 
operative worries, except in patients who have had previous renal 
infection or have sustained ureteral injury at the time of operation. 

Patients are catheterized as often and as long as is necessary. I 
do not catheterize after a stipulated number of hours, the reasons 
for catheterization being (1) relief of discomfort in the lower part of 
the abdomen and (2) prevention of overdistention of the bladder. 

Patients receiving intravenous fluid are catheterized when 1,500 cc. 
has been administered; after administration of this, amount of fluid 
there is usually about 300 cc. of urine in the bladder. Others are 
catheterized earlier, i. e., as soon as they have distress referable to the 
bladder. My criterion of overdistention is the presence of more than 
350 cc. of urine in the bladder. One should beware of overflow from 
a distended bladder ; this is characterized by frequent urination in small 
amounts. 

Even after major operations, patients may be allowed out of bed; 
some succeed in urinating when permitted to use a commode. After 
most abdominal operations, spontaneous urination starts on the second 
or third day. After many plastic operations, particularly those which 

include correction of a cystourethrocele, the patient may be unable to 
urinate for a week or ten days. 

It is impossible to catheterize a woman repeatedly without intro- 
ducing bacteria into the bladder. However, cystitis occurs most often 
when the bladder has been traumatized; this permits bacteria to invade 
the mucosa. A frequent type of postoperative trauma to the bladder 
is overdistention ; hence the care to prevent accumulation of more than 
350 cc. of urine. Residual urine, which remains after incomplete 
emptying of the bladder, is an important factor in the production of 
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inflammations of the urinary tract. Consequently, the second important 
step in the Curtis management is to prevent accumulation of residual 
urine. When a patient starts to void spontaneously, she is catheterized 
for residual urine. At first this must be done after each urination. 
Later, when the residual urine is less than 50 cc., she needs to be 
catheterized for residual urine only once or twice daily; this follow-up 
must be continued not only until the residual urine amounts to less 
than 15 cc. on two successive days but also until it is grossly clear. 

Employing retention catheters after pelvic procedures tends to give 
the operator a false sense of security. The catheters are prone to 
become displaced or plugged by debris and may not empty the bladder 
completely. They should be irrigated frequently and the urine kept 
strongly acid if one expects to prevent obstructing deposits of urinary 
salts. After a retention catheter has been removed, it is vital that the 
patient be catheterized until the residual urine is grossly clear and is 
less than 15 cc. on two successive days. 

If a patient has been catheterized once or twice after operation, I 
do not believe that the bladder is infected, and, in consequence, it is 
not necessary to check for residual urine. However, if she has been 
catheterized more than three times the bladder is potentially infected, 
and residual urine must be removed. Occasionally, despite such manage- 
ment, I encounter pyuria and cystitis. In recent years I have been 
gratified by the rapid improvement in infections of the lower part of 
the urinary tract following administration of sulfanilamide, e. g., 10 to 
15 grains (0.65 to 0.97 Gm.) of the drug four times daily, together 
with an equal amount of sodium bicarbonate. In my experience, 
sulfanilamide is the most effective antiseptic for the urinary tract; 
unfortunately, some women do not tolerate it. 


Relief from Pain.—Comfort and quiet epitomize the ideal post- 
operative management of patients. During the first forty-eight hours 
after operation I employ hypodermic injections of morphine sulfate, 
\% or % grain (0.01 or 0.015 Gm.), codeine sulfate, 1 or 2 grains (0.06 
or 0.12 Gm.), pantopon (a mixture of hydrochlorides of opium alka- 
loids), 4 grain (0.02 Gm.), or dilaudid hydrochloride, 4g or %» grain 
(3.7 or 1.8 mg.), as often as is necessary for comfort. Nurses are 
warned to be sure that the bladder is empty before giving opiates to 
relieve pain in the lower part of the abdomen. After the third day 
one can usually control discomfort with acetylsalicylic acid. When food 
and fluids are taken readily, sleep is induced by hypnotics, e. g., pheno- 
barbital, sodium amytal or pentobarbital sodium. For apprehensive 
patients I sometimes use 15 to 20 grains (0.9 to 1.2 Gm.) of chloral 
hydrate with 60 to 90 grains (3.88 to 5.82 Gm.) of sodium bromide 
given by rectal instillation. Not a few women obtain relief and relaxa- 
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tion from taking 1 drachm (4 cc.) of elixir of phenobarbital three or 
four times daily during most of their stay in the hospital. 


Vomiting.—It is to be expected that most patients will have nausea, 
with or without vomiting, for twelve to twenty hours after major 
operations. During this time fluids by mouth are forbidden. Occasion- 
ally a vomiting patient is given 8 to 10 ounces (240 to 300 cc.) of warm 
soda water by mouth to promote spontaneous gastric lavage. 

If vomiting continues after twenty-four hours or if distention of the 
upper part of the abdomen is recognized during the early postoperative 
days, there is no therapy which equals a Levine tube with continuous 
suction to keep the stomach empty. When continuous gastric suction 
is being employed, fluid balance and “blood chemistry balance” must be 
maintained by intravenous administration of fluids. 

Bowel—Many patients are bothered by mild gas pains on the 
second, third and fourth days after abdominal operations. Within 
seventy-two hours after an abdominal operation decided relief from 
these pains is to be expected ; a rectal tube aids in elimination of flatus. 
Employment of dry heat to the abdomen, preferably by means of a 
cradle for an hour three times daily, not only hastens wound healing 
and tends to make patients more comfortable but reduces the incidence 
and severity of postoperative gas pains. 

When food and fluids are being enjoyed and retained, usually on 
the second or third day after operation, % ounce (15 cc.) of liquid 
petrolatum or of petrolagar is given night and morning. By the fourth 
evening, if there has been no bowel movement, 4 ounces (120 cc.) of 
olive oil is administered as a rectal retention enema. On the morning 
of the fifth day, if there still has been no elimination, a warm tap water 
(not soapsuds) enema is given. Thereafter, if defecation does not occur 
in forty-eight hours, the rectal instillation of oil and the tap water enema, 
if necessary, are repeated. 

Wounds.—Abdominal Wounds: Laced corsets of adhesive tape are 
used routinely after abdominal operations. These corsets have many 
advantages over strips of adhesive tape. Since they are laced, the 
amount of tension on the dressings can be regulated, depending on 
the patient’s comfort and the degree of abdominal distention. Also, 
the abdominal dressings can be changed as frequently as necessary with- 
out discomfort. 

During the evening of the day of operation, the adhesive corsets are 
unlaced and most of the abdominal dressings are removed ; a heat cradle 
is placed over the entire abdomen. This apparatus consists of a dome- 
shaped metal reflector equipped with several 60 watt bulbs so that dry 
heat may be applied to the abdomen. It is my desire in using these 
cradles to apply sufficient heat so that the patient is conscious of it 
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but not enough to cause discomfort or perspiration. Abdominal heat 
cradles are used for about one hour three times a day throughout the 
stay in the hospital. 

Abdominal cutaneous incisions are approximated with silver clips, 
These clips are loosened after forty-eight hours and removed after 
ninety-six hours; the abdominal incision is then splinted by many 
“butterfly” strips of adhesive tape which extend from one side of the 
abdomen to the other, across the incision. I do not believe that abdominal 
incisions become infected in the patient’s room if the edges of the skin 
have been accurately approximated in the operating room, even though 
dressings are removed and the heat cradle is applied as early as eight 
hours after operation. 

Adhesive corsets need to be removed and new ones applied at least 
once during the hospital stay. Patients wear these corsets for approxi- 
mately three weeks after operation and remove them at home. At the 
end of that time, if the wound is perfectly healed, they are permitted to 
have tub baths ; thereafter the bridges of adhesive tape across the incision 
loosen rapidly and are removed. 

Special surgical garments are not recommended after routine abdomi- 
nal operations. Patients are told that they may wear whatever is com- 
fortable, whether it be a garter belt, a “two-way stretch,” a corset or 
nothing. 

Vaginal Wounds: After vaginal operations dry heat is applied to the 
vulva by means of lamps and reflectors. The heat is used three times 
daily for an hour if comfortable. If there is notable swelling or pain 
in the perineal wounds, hot wet dressings give relief. 

After urination and defecation the vulva is irrigated with a weak 
potassium permanganate solution. Vaginal douches are not needed. 

Silk sutures are removed from perineal wounds eight to twelve days 
after operation; nonabsorbable sutures are removed from the cervix 
sixteen to twenty days after amputation operations. 


General Activity—tThe patients’ comfort is the chief indication for 
an increase in their activities. They are allowed to have the back rest 
elevated whenever they wish. They may be out of bed as soon as they 
desire ; as a rule this is six or seven days after operation. More activity 
is encouraged nowadays than formerly. If a patient has an unexplained 
fever it is my practice to keep her in bed. If there has been a normal 
course, I encourage women to be out of bed early and to start walking as 
soon as they feel able. 

With this routine most patients subjected to laparotomy, whether 
the operation is a replacement of the uterus or a total hysterectomy, leave 
the hospital in ten or twelve days. 
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Their activity at home is governed entirely by their general sense of 
well-being. They are told that they may be as active as they wish, so 
long as they stop and rest whenever they begin to be tired. I caution 
them that their convalescence will be easier if they avoid overfatigue ; 
they will become normal more rapidly if they are not too ambitious and 
are willing to increase their activities gradually. Most patients return 
to their usual occupations about six weeks after major surgical 
procedures. 

POSTOPERATIVE COMPLICATIONS 

After major gynecologic operations one expects a moderate elevation 
of temperature, with the peak occurring on the second and third post- 
operative days. A rise above 101 F. is not anticipated. My patients 
are usually afebrile by the fifth day. 

Although the pulse rate frequently ranges between 100 and 120 for 
a few hours after operation, it should soon become stabilized. A marked 
disparity between the pulse rate and the temperature curve is as a rule 
of serious significance. I expect the pulse rate to follow or fall below 
the temperature curve. In the gynecologist’s patients, postoperative 
tachycardia is usually caused by shock, dehydration, anemia or infection ; 
digitalis is rarely indicated. 

Vomiting should stop within eight to twenty hours after operation. 
A continuation of vomiting on the second and third days must be looked 
on with concern; a Levine tube should be passed. 

Although most patients have some discomfort from gas pains, notable 
distention of the abdomen is not anticipated. 

Pain during the first forty-eight hours can usually be controlled by 
an occasional hypodermic injection of morphine sulfate, codeine sulfate, 
pantopon (a mixture of hydrochlorides of opium alkaloids) or dilaudid 
hydrochloride. Consequently, severe pain that requires frequently 
repeated hypodermic injections or necessitates their continuation after 
the second day may be significant. 

The unfavorable signs and symptoms which I encounter are undue 
rise of temperature, fever protracted beyond the fifth day, rapid pulse, 
continued vomiting, abdominal distention and severe or protracted pain. 

The surgeon should be certain that his own house is in order before 
searching elsewhere for the explanation of a patient’s failure to make a 
satisfactory convalescence. Most postoperative complications arise in 
the operative field or result from some abnormal situation at the site of 
operation. 


Shock.—I rarely see shock. It may occur on the operating table, 
as a result of undue intra-abdominal trauma or excessive loss of blood. 
The best treatment of shock is its avoidance, viz., by use of ethylene 
supplemented by ether as the anesthetic, by gentleness in manipulation 
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of tissues, by accurate hemostasis and by avoidance of abdominal 
operations on markedly anemic patients and patients with active pelvic 
infections. During anesthesia the patient’s pulse and blood pressure are 
recorded frequently ; if the pulse becomes increasingly more rapid and 
the blood pressure falls, ephedrine may prove helpful. After the return 
from the operating room the usual measures for combating shock should 
be instituted, viz., application of external heat, elevation of the foot of 
the bed, intravenous administration of dextrose and transfusion of 
citrated blood, together with an adequate supply of oxygen often sup- 
plemented by ventilation with carbon dioxide and oxygen. In the 
presence of unexpected shock one must ascertain whether there is con- 
cealed hemorrhage. 

Wounds.—It is not uncommon to find tiny areas of softening in 
abdominal incisions after two, three or even four weeks. They are rela- 
tively painless and are blue; frequently they evacuate a few drops of 
bloody or oily fluid. This phenomenon seems to result from softening 
of the catgut in the subcutaneous fat; although annoying, it has no 
practical significance. 

In the presence of sustained or unexplained fever the abdominal 
incision is searched for signs of infection, viz., redness, fulness, undue 
tenderness or fluctuation. When an infection of the abdominal wall is 
recognized, continuous hot wet dressings are applied; the margins of 
the skin are spread only if there is localized bulging with fluctuation. 
Promiscuous probing of abdominal wounds in a search for accumulations 
of pus is ill advised. 

Bleeding from an abdominal wound six, eight or ten days after 
operation is said to be indicative of disruption of the abdominal wall. 
My experience with ruptured incisions is so limited that I cannot 
verify the significance of this symptom. 

Infection in vaginal wounds, whether in the perineum, in the anterior 
vaginal wall or in the vault of the vagina, is to be expected when there 
are undue pain, fever and leukocytosis. Examination may reveal marked 
tenderness, induration, bulging and fluctuation at the site of the infec- 
tion. It is my practice to apply hot wet dressings or to open areas 
of bulging and thus establish free drainage. The majority of these 
accumulations spread the suture lines and drain spontaneously. 

Peritoneum.—Peritoneal inflammation may be limited to the pelvis, 
or peritonitis may involve the entire abdominal cavity. If inflamma- 
tion is limited to the pelvis the symptoms consist of pain and fever ; the 
physical signs include distention of the lower part of the abdomen, tender- 
ness and rigidity, together with marked pelvic tenderness, elicited on 
bimanual palpation. Treatment consists of administration of sulfanil- 
amide in large doses, with forced fluids and sedatives as necessary for 
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relief of pain. A modified Fowler’s position is desirable, and hot wet 
packs are used continuously over the lower part of the abdomen. Trans- 
jusions should be given if there is notable anemia. Usually fluids and 
food can be taken by mouth. 

Generalized peritonitis is one of the more frequent causes of death 
after gynecologic operations. Its presence is to be suspected in a patient 
with high fever and a pulse which is rapid, thready and out of propor- 
tion to the febrile response ; the leukocyte count may be high in favorable 
cases and low in patients with a poor prognosis; the tongue is dry; 
the facies is hippocratic; vomiting, abdominal distention and ileus are 
present. The management of peritonitis is discussed elsewhere in the 
symposium. My treatment includes continuous use of the Levine tube, 
administration of fluids intravenously to maintain blood chemistry and 
fluid balance, free use of transfusions, intramuscular injection of azosulf- 
amide (neoprontosil ; disodium 4-sulfamidophenyl-2’-azo-7’-acetylamino- 
1'-hydroxynaphthalene-3’,6’-disulfonate) and sufficient morphine for rest. 
A rectal tube is desirable, but cathartics are not indicated, and frequent 
stimulating enemas should be avoided; they are exhausting. 

Pelvic Cellular Tissuwes——Occasionally I observe fever following 
abdominal or extensive plastic operations when there is no obvious 
explanation for it. The patients may not be uncomfortable, although there 
is usually more pelvic tenderness than one anticipates after uncompli- 
cated major surgical procedures. Some have brawny induration in the 
broad ligaments and paravaginal tissues, without fluctuation or sub- 
sequent drainage of pus. For this group, pelvic heat therapy is indicated, 
given either by diathermy or by the Elliott method. 

In another group there is no palpable brawny thickening, and the 
inflammation seems to be restricted to the veins. The leukocyte count is 
usually low. One may be unable to substantiate a diagnosis of pelvic 
thrombophlebitis until there is extension of the process into femoral 
vessels or until pulmonary symptoms of embolism intervene. 

Veins —I urge patients to move about early in their convalescence 
and encourage them to be out of bed by the fifth, sixth or seventh day. 
On the other hand, absolute rest in bed is desirable for a small group 
in whom thrombophlebitis is suspected. As a prophylactic measure 
against phlebitis large doses of thyroid may be given to women in whom 
postoperative phlebitis may be anticipated (chiefly because they are 
anemic, asthenic persons with marked varicosities in the lower extremi- 
ties). I prescribe 5 grains (0.32 Gm.) of thyroid per day for several days 
before operation; the same amount is given after operation, as soon as 
food and fluids are tolerated. 

Pulmonary embolism is the tragedy of pelvic surgery. This complica- 
tion is observed in three forms, viz., small emboli, with which there are 
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few physical findings; large emboli, with which there are classic pul- 
monary findings but from which the patients recover, and, finally, fatal 
emboli, with sudden death usually eight to twelve days after operation. 

Femoral thrombophlebitis is one of the most annoying complications 
which I see. It usually attacks a patient with previously unexplained 
fever, putting in its appearance during the third postoperative week. 
It is said that femoral thrombophlebitis is rarely complicated by pul- 
monary embolism, whereas emboli usually arise from cryptic pelvic 
thrombophlebitis. During the past year I have been favorably impressed 
by the addition of high voltage roentgen therapy over the involved area 
to the usual methods of treating femoral thrombophlebitis, viz., rest in 
bed, elevation of the leg, application of cotton around the leg and employ- 
ment of dry heat. Irradiation seems to shorten the course of the disease ; 
the patients become afebrile within a week ; swelling of the leg subsides 
rapidly, and pain also disappears promptly. I insist on rest in bed 
until there has been no fever for five days, and then activities are slowly 
increased as determined by the amount of edema when the leg is in a 
dependent position. I also advise use of an elastic stocking and expect 
it to be worn for at least six months. 

Urinary Tract.—A satisfactory method of managing the bladder has 
already been described; the value of sulfanilamide in eradicating infec- 
tions of the bladder has been mentioned. 

If there is vaginal drainage of urine, it may be due to a leak from 
the urethra, the bladder or a ureter. Many urinary fistulas close spon- 
taneously. However, if they fail to heal after several weeks, one should 
determine their exact location and eventually correct them surgically. I 
am not impressed by plastic operations for the repair of ureteral 
fistulas ; nephrectomy is usually necessary. 


Gastrointestinal Tract.—Vomiting that continues more than twenty- 
four hours after operation should be considered an indication for use 
of a Levine tube. This should be used continuously until the stomach 
empties normally. If one employs a Levine tube in this manner, marked 
distention of the stomach will be avoided. 

Ileus after gynecologic operations usually results from peritonitis. 
Rarely is it of the adynamic type for which pitressin is helpful. 

Intestinal obstruction is an infrequent complication. It may be difficult 
to differentiate an obstruction from ileus which is part of a generalized 
peritonitis; the treatment, however, is the same. On the other hand, 
intestinal obstruction may occur many years after pelvic operations. I 
am told that gynecologic operations are the most frequent source of 
intra-abdominal adhesions which eventually produce organic obstruction. 

Fecal fistulas may be abdominal or vaginal. Abdominal fecal fistulas 
are seen most often after difficult operations for removal of residues of 
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a previous pelvic infection complicated by a tubo-ovarian abscess. Most 
of these fistulas arise from adherent inflamed portions of the sigmoid 
flexure of the colon. Consequently, I advocate routine drainage for 
every patient from whom a chronic tubo-ovarian or an ovarian abscess 
has been removed. Sigmoidal fistulas of this type usually close spon- 
taneously. Vaginal fecal fistulas are usually of sigmoidal or rectal origin ; 
rarely do they originate in the small bowel. Often they are complications 
of a severe pelvic inflammatory reaction in the operative field. They 
usually close spontaneously. 


Vaginal Bleeding.—Vaginal bleeding following gynecologic operations 
rarely arises in the perineum. Occasionally it may appear from a suture 
line in the anterior vaginal wall or from the vaginal vault after hyster- 
ectomy. Such bleeding as a rule is not alarming. It tends to stop 
spontaneously. If it is protracted or unduly profuse, ligation of bleeding 
points and reapproximation of mucosal margins is indicated. 

After cauterization of the cervix, it is not uncommon to encounter 
bleeding on the tenth to the fourteenth day. Occasionally this bleeding 
is free. It results from a slough of tissues; attempts at suturing are not 
to be considered. One must depend on rest in bed, a high calcium intake 
and loose packing of the vagina with gauze to control such hemorrhage. 
After plastic operations on the cervix it is not uncommon to see severe 
hemorrhage in five to eight days. Sometimes this stops spontaneously ; 
more frequently it requires ligation of bleeding points. 

Unusual bleeding from the fundus of the uterus may occur after 
removal of an ovary that contains a corpus luteum. If it occurs after 
a hysterotomy or after a defundation operation, I believe that the blood 
arises from a sloughing suture line in the endometrium. 

Parotitis is extremely uncommon in my experience; attention to 
oral hygiene and maintenance of the fluid balance may be responsible. 

Pain in the lower part of the back (backache) occurs too often. 
It probably results from strain of the back due to faulty position on the 
operating table. Local heat, salicylates and time usually control this 
symptom. 

Pulmonary complications may be collapse, pneumonia or infarcts. 
Collapse is an early complication and should be suspected because of 
respiratory and cardiac embarrassment. The physical findings are 
characteristic; the roentgenograms give diagnostic evidence. Ventila- 
tion with carbon dioxide and oxygen is specific therapy. 

Postoperative pneumonia occurring within the first forty-eight hours 


is almost unknown in my service. 

Pulmonary conditions which appear after a week or later are usually 
infarcts. They sometimes confirm one’s suspicion of cryptic pelvic 
thrombophlebitis. 





PREOPERATIVE AND POSTOPERATIVE CARE IN 
NEUROSURGICAL PROCEDURES 


COBB PILCHER, M.D. 
NASHVILLE, TENN. 


The central nervous system differs from other portions of the body 
in a number of anatomicophysiologic factors which give rise to thera- 
peutic (as well as diagnostic) problems encountered in no other field of 
surgery. For example, the direct influence of the central nervous system 
on every organ and part of the body may produce indications for therapy 
in many portions of the body remote from the central nervous system 
itself. Further, the position of the central nervous system within the 
rigid skull and vertebral column not only gives rise to special physiologic 
problems but makes surgical exposure of the brain or spinal cord and 
subsequent closure of the wound long, arduous and painstaking tasks. 

Such factors, among many others, produce special preoperative 
and postoperative difficulties which are encountered infrequently, if at 
all, in other surgical fields. The most thorough diagnostic study and 
the most brilliant operation may be to no avail if there is any lack of 
constant observation, meticulous bedside care and appropriate thera- 
peutic measures during the postoperative period. It is with these 
problems that this paper is concerned. However, it is not my purpose 
to present a detailed consideration of all therapeutic measures employed 
in various neurosurgical clinics or to discuss the numerous contro- 
versial subjects. Rather, the discussion will be confined to a presenta- 
tion of those procedures and routines which I have found most 
satisfactory. 

PREOPERATIVE TREATMENT 


Observation.—The physical condition and the symptoms of a patient 
with a neurosurgical condition can change very rapidly, and careful 
observation is an essential feature of preoperative as well as postopera- 
tive care. Similarly, observation of the exact pattern of a convulsion 
may determine the localization of the lesion, or knowledge of a sudden 
alteration of the patient’s blood pressure and pulse rate may alter the 
plan of therapy. 

Symptomatic Treatment——The most common symptom requiring 
relief is headache due to increased intracranial pressure. The pressure 
may be reduced to some extent by an occasional saline cathartic (e. g., 
saturated solution of magnesium sulfate, 45 cc.), or the headache relieved 
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by acetylsalicylic acid or small doses of codeine. Morphine is to be 
avoided, for it masks symptoms and depresses respiratory function, 
which is often already impaired by medullary compression. Intravenous 
injection of 50 per cent sucrose (which is much more satisfactory than 
dextrose) is sometimes of value in tiding a patient over an acute increase 
in pressure but is not often indicated in routine preoperative care. 
Extensive use of hypertonic solutions can be dangerous and is to be 
avoided. 

For the pain of trigeminal neuralgia, codeine or morphine may be 
given, but these drugs frequently fail to give relief. Trichloroethylene 
taken by inhalation relieves many patients temporarily. Morphine may 
be given freely for “spinal nerve root pain.” 

Many patients are irrational or delirious and require restraint and 
sedation. If the delirium is mild, phenobarbital or a related barbiturate 
will be adequate. More severe delirium requires paraldehyde (15 to 30 
cc.) or chloral hydrate (1 to 2 Gm.), administered by rectum. Restraints 
should be so arranged that the patient’s position can be changed easily 
and at frequent intervals. 

If convulsions occur frequently, phenobarbital or dilantin sodium 
(sodium diphenyl hydantoinate) will usually afford adequate control, 
but occasionally a status epilepticus requires more heroic measures. 
Morphine (if the intracranial pressure is not elevated) ; 1 cc. of ether 
given intramuscularly; tribromethanol in amylene hydrate (avertin 
with amylene hydrate) given by rectum, or even ether anesthesia may 
be necessary. A very satisfactory method is administration of a few 
whiffs of chlorofrom on a piece of gauze at the first sign of each 
approaching seizure. 

Needless to say, infections of the respiratory tract and other compli- 
cations elsewhere must be eliminated as completely as possible before 
operation is undertaken. 

Foods and Fluids—As for other types of operation, the patient’s 
state of nutrition should receive careful consideration. Frequent vomit- 
ing, paralysis of the muscles of deglutition or the excruciating pain of 
trigeminal neuralgia may have reduced the patient to virtual starvation. 
Persistent, frequent small feedings of the patient who vomits frequently 
and the use of a gastric catheter passed through the nose, left in posi- 
tion and employed for administration of a well balanced high caloric 
liquid diet are sometimes life-saving measures. Administration of con- 
centrated vitamins is sometimes indicated. 

Excessive dehydration is to be avoided, and no effort is made in 
most of my cases to restrict the fluid intake. For stuporous, comatose or 
irrational patients an adequate fluid balance should be maintained by 
gastric tube, by rectum or parenterally. 
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Bladder and Bowel.—The function of the bladder and kidneys may 
be rapidly damaged by retention of urine. In cases of such damage 
and in cases of incontinence, an indwelling catheter should be employed, 
if only for a few preoperative days. 

It is important that patients with intracranial hypertension avoid 
straining at stool because of the resulting rise of venous and intracranial 
pressure. Constipation should be treated by catharsis and enemas, and 
the patient should be warned to avoid straining. 

Direct Reduction of Intracranial Pressure.—In the case of a patient 
with advanced hydrocephalus and very high pressure due to obstruction 
by cerebellar tumors, sudden decompression by ventricular puncture 
followed immediately by removal of the tumor may result in disastrous 
consequences. Of great value in many such cases is continuous drainage 
of the ventricles through a metal T cannula with a flat cross bar which 
prevents its slipping too far into the cranial cavity (Fincher*). This 
procedure prevents rapid refilling of the ventricle and enables the brain 
to become accustomed, so to speak, to a low intracranial tension. It 
should be employed for four to ten days before the major operation is 
attempted. The most meticulous care and frequent changes of the 
quickly saturated dressings are necessary to avoid infection of the 
ventricle. 

Preanesthetic Medication—Most intracranial operations are per- 
formed with either local or ether anesthesia. The local anesthesia in 
many cases is preceded and supplemented by “basal anesthesia,” or 
narcosis induced by either sodium amytal given hypodermically or 
tribromethanol in amylene hydrate (avertin with amylene hydrate) given 
by rectum. The latter is to be preferred. It should be preceded by a 
cleansing enema given at least eight hours beforehand, in order that 
the bowel may be empty and quiescent when the drug is given. It is 
given in a single dose of from 85 to 95 mg. per kilogram of body weight 
thirty to forty-five minutes before the time of operation. If the patient 
is frightened or irrational, it is well to induce the basal narcosis before 
he leaves his room or ward and before the head is shaved. 

If no preliminary narcosis is to supplement local anesthesia, codeine 
sulfate (0.065 Gm.) and sodium phenobarbital (0.1 Gm.) may be given 
hypodermically thirty minutes before operation. If ether is to be used, 
a preliminary injection of atropine sulfate (0.004 Gm.) should be given. 

If the operation is to be a laminectomy, the usual general surgical 
routine may be followed. Preliminary administration of morphine and 
atropine is probably the most satisfactory procedure. 


1. Fincher, E. F., Jr.: Ventriculography Via Anterior Horns, South. M. J. 
28:1082, 1935. 
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Preparation of the Operative Field—For operations on the spinal 
cord or on the peripheral nerves, the usual careful shaving and cleansing 
of the skin and the final application of the surgeon’s preferred antiseptic 
solution are satisfactory. For cranial operations, however, a special 
routine is advisable. It is wise to clip the hair the day before operation 
and carefully inspect the scalp for evidence of local infection. The 
head should never be shaved until immediately before operation, for 
the many tiny abrasions that occur may serve as fields for the rapid 
proliferation of pathogenic organisms. Thorough preliminary softening 
of the hair with surgical soap and warm water is essential. The scalp 
should be shaved “against the grain” (i. e., the razor strokes should be 
opposite to the direction of growth of the hair) with a freshly sharpened 
straight-edged hollow-ground razor. 


POSTOPERATIVE TREATMENT ” 


Shock.—At the termination of any serious neurosurgical procedure, 
the patient’s condition must be carefully appraised. The treatment of 
shock takes precedence over any of the therapeutic considerations to be 
mentioned. It must be remembered that two factors enter into the 
picture: hemorrhage and trauma to nerve tissue (Blalock *). If hemor- 
rhage has not been excessive and the systolic blood pressure is between 
70 and 90 mm. of mercury, it is safe to wait a short time for spontaneous 
recovery. If there has been profuse hemorrhage or if the systolic blood 
pressure is below 70 mm. of mercury, there is only one treatment— 
immediate blood transfusion. A compatible donor should always be 
available. Either the direct or the indirect method of transfusion may 
be used, but it is essential that the blood be given slowly, for a rapid 
rise in blood pressure may precipitate renewed bleeding in the operative 
field. The blood pressure should be frequently determined during the 
transfusion and the injection discontinued when the systolic pressure 
reaches 110 mm. of mercury.‘ 


2. It may be well to point out that most of the therapeutic considerations 
discussed under “Postoperative Treatment” are equally applicable to the care 
of patients with acute craniocerebral injuries. Such factors as cerebral injury, 
potential hemorrhage or infection, increased intracranial tensicn and complications 
elsewhere in the body are common to both types of case. 

3. Blalock, A.: Acute Circulatory Failure as Exemplified by Shock and 
Hemorrhage, Surg., Gynec. & Obst. 58:551, 1934. Blalock, A., and Bradburn, 
H. B.: Trauma to Central Nervous System: Its Effects on Cardiac Output and 
Blood Pressure; an Experimental Study, Arch. Surg. 19:725 (Oct.) 1929. 

4. The values for blood pressure given here apply to adult patients with pre- 
operative normal blood pressure. Allowance must be made, of course, for 
preexisting hypertension, the normal low pressure of small children or other 
deviation from normal adult values. In doubtful cases a marked diminution in 
pulse pressure may be a valuable indication of the existence of shock. 
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A patient in shock is usually soaked with cold perspiration. A 
dry, warm gown and warm blankets should be put on at once. Hot 
water bottles, if used at all, should be warm, not hot, for the unconscious 
or anesthetic patient may be burned. Lowering of the head is rarely 
indicated, because the increased venous pressure within the head may 
set up fresh bleeding. 


Care of the Wound.—In dressing the wounds after major cerebral 
operations, the Cushing ritual of silver foil, gauze and crinoline still 
proves eminently satisfactory. Thin sheets of silver foil serve as a 
seal and presumably exert some bactericidal influence. A heavy gauze 
dressing is then applied, followed by a moist crinoline bandage. The 
latter is immediately dried by a warm air blower which causes the dress- 
ing to shrink and form a snugly fitting cap. 

If the operation has been a cerebellar craniotomy, it is essential that 
no tension be exerted on the muscle suture lines. The head must 
therefore be fixed in a position of moderate retraction. Heavy body 
and head casts of crinoline were formerly employed, but it has been 
found quite satisfactory to use a simple figure-of-eight dressing about 
the head and neck and to effect retraction of the head with wide bands 
of adhesive tape extending from the forehead to the lumbar region. 
Nurses must be cautioned not to twist the neck in turning the patient. 


If the operation has been a dorsal or lumbar laminectomy and if any 
possibility of urinary or fecal incontinence exists, the dressing should 
be protected from contamination by a sheet of oiled silk or cellophane 
which is sealed on all sides by collodion or adhesive tape. 

If the wound has been drained, if the scar will be visible below the 
hair line or if there is any fear of infection (as in cases of compound 
fracture), the dressing should be changed on the first postoperative 


day. The drain and the skin sutures should be removed and a similar 
dressing reapplied. Most cerebellar and laminectomy wounds need not 
be dressed until the fifth day. Healing usually occurs rapidly, and 
by the sixth or seventh day in most cases dressings can be discarded. 
The unsightly shaven head may be concealed by a snug cap. 

In some craniotomy wounds there will accumulate beneath the edges 
of the scalp a certain amount of bloody fluid, which is sterile. Wound 
healing will be promoted by aspiration of the fluid or by insertion of 
the flat end of a probe and expression of the fluid. The wound should 
not be opened further, nor should a drain be inserted. 

Observation of the Patient—Hemorrhage and Edema: In no field 
of surgery is postoperative observation more important than in surgical 
treatment of the brain. This function devolves largely on the nursing 
service, and intelligent and experienced nursing is essential to successful 
neurosurgical procedures. 
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Preferably, the patient on whom craniotomy has been performed 
should not be left alone for at least twenty-four hours after operation. 
The blood pressure, the pulse and respiratory rates, the temperature, 
the state of consciousness and the movements of the extremities should 
be frequently observed and recorded. Seemingly minor changes should 
be reported to the surgeon or his assistants without delay, for they 
may indicate to the experienced observer the development of postopera- 
tive hemorrhage or other complications. Restlessness and convulsive 
movements are signs of cerebral irritation and should never be over- 
looked. 

Observation may be of little value unless it is accurately recorded. 
Both because of the individual patient’s welfare and because of the value 
of subsequent case studies, it is essential that accurate and detailed 
records be made of the most minute changes in the patient’s condition 
at the time that they occur. 

Careful and experienced judgment is often required to distinguish 
between the increased intracranial pressure due to postoperative hemor- 
rhage and that due to the swelling that inevitably follows an extensive 
cerebral operation. Rapid development of coma in a patient previously 
awake, rapid rise in blood pressure and fall in pulse rate and rapid 
development of hemiplegia in extremities previously not paralyzed— 
these signs usually mean hemorrhage. But the “borderline case,” with 
slower and less marked changes, is difficult to evaluate. When grave 
doubt exists, it is wise to reopen a corner of the wound rather than 
to risk a fatal termination through failure to evacuate a hematoma. 
Fortunately, experience renders one’s judgment more and more accurate, 
and technical improvements make postoperative hemorrhage more and 
more rare. 

If hematoma is not present, the intracranial pressure may still become 
elevated, but the signs will be less marked and less rapid in develop- 
ment. Drowsiness, a graduate elevation in blood pressure and some 
slowing of the pulse rate usually occur but are not invariable and are 
not always danger signs (Browder and Meyers*). The increased 
pressure occurring in such cases is usually attributed to “cerebral 
edema,” but actually its true mechanism is unknown (Pilcher®). Fre- 
quently no specific treatment is necessary, but in cases of severe involve- 
ment several measures are useful. The occasional use of hypertonic 
solutions (50 per cent sucrose given intravenously or 50 per cent 
magnesium sulfate given by rectum) may be of value. If the ventricles 


5. Browder, J., and Meyers, R.: Observations on Behavior of the Systemic 
Blood Pressure, Pulse and Spinal Fluid Pressure Following Cranio-Cerebral 
Injuries, Am. J. Surg. 31:403, 1936. ' 

Ry Pilcher, C.: Experimental Cerebral Trauma, Arch. Surg. 35:512 (Sept.) 
937. 
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are dilated and a suitable opening in the skull is already present, 
ventricular puncture will reduce the pressure. After the removal of 
cerebellar tumors, spinal puncture is both efficacious and safe, for the 
posterior wall of the foramen magnum and usually the arch of the atlas 
have been removed, and hence the danger of herniation of the brain 
stem cannot exist. 


Drugs.—For reasons already stated, morphine may be dangerous 
and should rarely, if ever, be employed. Patients have surprisingly 
little pain after craniotomy, and this is usually easily controlled by small 
doses of codeine given hypodermically. It is well to avoid oral medica- 
tion during the first twenty-four to thirty-six hours, since undesirable 
vomiting may be induced. 

Stronger medication should not be employed until the patient has 
been seen by the physician, for undue restlessness may be a danger sign. 
Phenobarbital or, rarely, paraldehyle or chloral hydrate given rectally 
may be necessary to subdue a delirious patient. 

To patients who have previously had convulsions it is wise to give 
small doses of phenobarbital twice a day for several weeks or even 
months, for the already hypersensitive cortex may be further irritated 
by the trauma of operation, the subsequent healing process and the 
contracture of the cerebral scar. 


Of course, morphine or other analgesic drugs may be safely given 
to patients after operations on the spinal cord. 


Fluids and Food.—A fluid reserve depleted by profuse sweating, 
loss of blood and abstinence during a prolonged operative procedure 
should be early restored. In my own cases, 2,000 cc. (for adults) of 
physiologic solution of sodium chloride is given immediately by hypo- 
dermoclysis. Oral administration of fluids may be begun as soon as 
the patient’s state of consciousness or postanesthetic nausea permits. 
Soft or even solid food can often be taken, and, if so, should be given, 
within eighteen or twenty-four hours of the operation. Irrational or 
comatose patients should have feedings begun by gastric tube within 
twenty-four to forty-eight hours. 

Many neurosurgical patients must be coaxed to eat; often they must 
be fed, and again painstaking nursing care is essential. The patient’s 
dietary preferences and dislikes must be indulged. There are no dietary 
taboos, nor should fluids be restricted below an average level in most 
cases. 


Care of the Bladder—tThe bladder presents a serious postoperative 
problem in many of the neurosurgeon’s cases, particularly after opera- 
tions on the spinal cord. Several types of disturbance of the bladder 
may occur. 

Simple incontinence in irrational patients merely requires frequent 
changing of bed linen and is usually a temporary complication. If 
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involuntary urination is frequent, an accompanying retention of residual 
urine will usually be found. Immediate postoperative retention of urine 
(with or without incontinence) must be watched for and is usually 
satisfactorily managed by a few catheterizations at intervals of eight 
to twelve hours. It should be mentioned that a distended bladder is 
a frequently overlooked cause of sudden elevation of the blood pressure, 
which may mistakenly be thought to be due to an intracranial cause. 

If retention is expected to persist for more than a few days, an 
indwelling catheter should be inserted and connected with the “tidal 
drainage” apparatus of Munro.’ This prevents contraction of the 
bladder and provides automatic irrigation. 

If retention will probably be permanent (as in patients with traumatic 
lesions of the cord), an automatic, or “cord,” bladder should be per- 
mitted to develop, which has a permanent residual urine content but 
which “overflows” at intervals, when a certain intravesical tension is 
reached. 

Suprapubic cystostomy should be performed when permanent incon- 
tinence with dribbling or a large amount of residual urine is present 
or when infection of the bladder fails to respond immediately to 
treatment. 

All catheterizations should be performed with the most meticulous 
aseptic technic, for renal infection is a frequent terminal event in such 
cases. Frequent cultures of the urine and determinations of renal 
function are necessary. 

Care of the Bowel.—Constipation is highly undesirable in neuro- 
surgical conditions. Enemas should be used freely after the first post- 
operative day, and mild cathartics, such as aromatic cascara or mag- 
nesium citrate, may be employed on the third day and thereafter in 
most cases. Fecal impactions are frequently encountered, especially in 
cases of disease of the cord, and an unsuccessful enema should call for 
immediate rectal examination. Regular administration of liquid petro- 
latum is helpful in reestablishing normal action of the bowel. 

Care of the Skin.—In no field of medicine is good nursing more 
important than in the care of the skin of a paralyzed and anesthetic 
patient who may be both incontinent and comatose and is often emaciated. 
His position should be changed not less often than every hour; the 
skin over every bony prominence should be frequently but gently mas- 
saged with some bland lubricant (such as zinc oxide or boric acid 
ointment or simple petroleum jelly) and subsequently powdered. 
Pressure on the skin should be prevented as far as possible with a 
rubber ring under the sacrum or hip, gauze “doughnuts” under the 


7. Munro, D.: Tidal Drainage of the Urinary Bladder, New England J. Med. 
212:229, 1935. 
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ankles, heels and lower part of the knee and a pillow between the knees, 
Bedlinen must be kept dry. Hot water bottles should never be used 
in the presence of anesthesia. “Air mattresses,” which may be inflated 
to any desired degree of firmness, are of great value in difficult cases, 

Even with the best care, decubitus ulcers sometimes develop. These 
should be dressed with the greatest care, sloughing tissue debrided and 


the edges of the skin protected with zinc oxide paste or a similar 
ointment. 


Other Problems.—Many other postoperative problems arise, only 
a few of which can be mentioned briefly here. 

If the cornea is anesthetic (and particularly if an accompanying 
peripheral paralysis of the facial nerve prevents closure of the eye), 
the eye must be kept closed with a firm cotton pad, with a collodion 
seal of the eyelashes to the cheek or, if necessary, with actual suture 
of the eyelids. 

Postoperative pulmonary complications occur infrequently in neuro- 
surgical diseases but should be guarded against by suction of mucous 
accumulations from the pharynx and frequent changes in the patient’s 
position. The lips and tongue of an unconscious patient should be 
lubricated with liquid petrolatum. 

Spastic extremities are saved from contracture by appropriate appli- 


cation of heat, massage, passive motion and similar physical therapeutic 
measures. The patient should be got out of bed and encouraged to move 
about as soon as the wound and his general condition permit. 


Reeducation of mind, of speech or of muscles is sometimes necessary. 
Of great importance are encouragement and reassurance of the patient, 
whose dangerous and harrowing experience may have reduced him to a 
state of pitiable fright or somber depression. Long-suffering patience 
and tolerance are often necessary in both physician and nurse, but it 
should never be forgotten that the patient’s aberrations, carelessness, 
language or actions may be of organic neurologic origin and completely 
beyond his control. 
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PREOPERATIVE AND POSTOPERATIVE TREATMENT 
IN UROLOGY 


CHARLES HUGGINS, M.D. 
AND 
CORNELIUS VERMEULEN, M.D. 
CHICAGO 


The aim of preparation of patients for operation is restoration as 
near to the integral state as possible, and this consists in correction of 
physiologic and chemical abnormalities and in increasing reserve capac- 
ities. Thanks to the many experimentalists who have provided theory 
basal to the clinical management of the sick person, modern treatment 
rests largely on a logical basis, and empiric practices each year become 
fewer. It is axiomatic that greater certainty and predictability, and 
hence efficiency, attend management based on the correction of pathologic 
mechanisms, with irrational and intuitive method eliminated as far as 
possible. A second desideratum is simplification of therapy, since it is 
obvious that more abracadabra accompanies unduly complex procedures. 
The following methods of treatment, then, are intended to be as simple 
as the correction of chemical aberrations due to disease will permit. It is 
hoped that no impression of finality will be derived from the apparently 
categoric way in which these methods are described. 


SPECIAL PROBLEMS IN UROLOGY 


There are three factors which make the treatment of urologic 
patients a special problem; otherwise, the preparation does not differ 
from that of other types of surgical patients. The special features of 
urologic surgery are these: The kidney, which is so often disturbed in 
disease of the urinary tract, is the chief organ of the body for elimination 
of nonprotein nitrogenous metabolic products, of nonvolatile electrolytes 
and of water, so that interference with renal function leads to retention 
of these substances and at times of pressor substances. Second, absorp- 
tion of bacteria from the urinary tract, with septicemia and the accom- 
panying chill and other manifestations of infection, is frequent ; metastasis 
of infection, however, is rare, and the common invading organisms, 
Escherichia coli and closely related bacteria, are of low pathogenicity to 
man. Third, the majority of the patients is at a senile age, so that 
the management of aged men comprises a large part of the practice, 


From the Department of Surgery of the University of Chicago. 
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recalling James Hilton’s description of Mr. Chips: “Nothing really 
wrong with him—only anno domini, but that’s the most fatal complaint 
of all, in the end.” 

Drugs.—As is consistent with the ideas outlined in the first para- 
graph, reasonably efficient management of patients can be carried out 
with use of only a few drugs. These are the alkaloids, morphine, atropine, 
digitalis and quinidine ; the barbiturates ; a few simple chemicals, such 
as sodium chloride, sodium bicarbonate (50 per cent), Ringer’s solution, 
lactate buffers and 5 per cent dextrose, for intravenous use; chemo- 
therapeutic agents, sulfanilamide and, in cases of pneumonia, sulfa- 
pyridine ; posterior pituitary ; transfusion of blood, and for irrigation with 
antiseptics, sodium chloride (0.9 per cent) and boric acid. Considering 
the use of local antiseptics for purposes of irrigation, the classic paper 
of Fleming * is referred to; the differential between bacterial injury and 
tissue damage is often so small that strong antiseptics frequently cause 
more harm than good. Since preservation of correct osmotic relation 
is the constant activity and necessity of the cell, the use of any irrigating 
fluid must be considered from the standpoint of tonicity, and use of an 
isotonic fluid must be stressed. It should be pointed out that the rather 
widespread use of such drugs as methylthionine chloride U. S. P. 
(methylene blue), sandalwood oil, hexamethylenetetramine (methen- 
amine [urotropin] ) and the majority of the so-called urinary antiseptics 
is not supported by available evidence as to their efficiency. 

Renal Insufficiency.—It has repeatedly been demonstrated that the 
most satisfactory results of treatment of uremia are observed in patients 
with obstruction of the urinary tract. The implication is clear to provide 
free drainage by the use of the catheter in these cases. In cases of 
obstruction of the lower part of the urinary tract two devices for drainage 
are available, the urethral catheter and suprapubic cystostomy. The use 
of each is accompanied by a foreign body purulent reaction and infection; 
a difference exists in that the urethra is in close proximity to large 
vascular sinuses in the corpora cavernosa, through which infection of 
the blood stream occasionally results. Drainage with a urethral catheter 
(no. 18F) is usually highly satisfactory, but when signs of intolerance, 
such as fever, occur suprapubic cystostomy should be resorted to. This 
operation, done through a high incision only large enough to give good 
exposure of the bladder, can be carried out with nearly negligible 
mortality rate. It has been a question whether. all of the urine can be 
safely evacuated from the chronically overdistended bladder at one time 
or whether slow decompression should be employed. The argument has 


1. Fleming, A.: Action of Chemical and Physiological Antiseptics in Septic 
Wounds, Brit. J. Surg. 7:99, 1919. 
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recently been discussed critically by Creevy,? who has stated the opinion 
that sudden emptying is not dangerous. We agree with this opinion. 

In cases of anuria, unless it is certain that nephritis uncomplicated by 
obstruction is the cause, ureteral catheterization should be resorted to. 
It need not be emphasized that intravenous urographic procedures in 
uremic patients are strongly contraindicated because of the disturbed 
osmotic relations in the blood serum caused by introduction of the con- 
trast medium. The work of Helmholtz and Bollman * on the deleterious 
effect of hypertonic solutions of sugar on the kidney may be recalled in 
this regard. Intravenous pyelographic procedures similarly have caused 
a complete excretory shutdown in patients with renal damage. 

It has been repeatedly observed in clinical patients with chronic renal 
insufficiency, as well as in experimental animals (especially certain fishes ) 
that retention of nonprotein nitrogenous bodies is not incompatible with 
good health. Uremia in the clinic must be considered essentially in terms 
of acidosis and dehydration, and simple chemical methods are available 
for assay of these conditions, namely, determinations of the pu, of the 
carbon dioxide content or capacity and of the amount of water present 
in the plasma. 

Acidosis —Lowering of the py in cases of uremia occurs for at 
least two reasons: first, because in the uremic patient the food intake 
approaches the starvation level, depleting the glycogen supplies and thus, 
through interference with fat metabolism, leading to an accumulation of 
acid products; and second, because of the reduced elimination of fixed 
acid radicals, notably phosphates and sulfates, which are set free from 
organic breakdown in metabolism without corresponding base coverage. 
While the kidney is not damaged by a lowering of the fy as it is in the 
presence of a corresponding alkalosis, the general status of the body 
urgently demands correction of the acidosis. It should be pointed out 
that both carbon dioxide content or capacity and py values are necessary 
to indicate the acid-base status of the patient; it is obvious that a reduc- 
tion in carbon dioxide content occurs both in acidosis and in the 
respiratory type of alkalosis associated with hyperpnea (e. g., hyper- 
ventilation from a pneumonic process) and that determination of the 
hydrogen ion concentration, for which simple methods are available, is 
necessary to point out the direction of the carbon dioxide shift. 

There are several ways in which acidosis may be corrected, the most 
important being the establishment of free drainage. Chemical aids 
include parenteral administration of sodium chloride (0.9 per cent or of 





2. Creevy, C. D.: Is Sudden Emptying of the Chronically Distended Bladder 
Dangerous? J. Urol. 39:403, 1938. 

3. Helmholtz, H. F., and Bollman, J. L.: Diuretic Action of Sucrose and 
Other Solutions, Proc. Staff Meet., Mayo Clin. 24:567, 1939. 
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sodium bicarbonate (say 300 to 500 cc. of 5 per cent sodium bicarbonate) 
or of solutions * like the Hartmann-Ringer buffer * (500 cc.). It is inad- 
visable to give larger amounts of the latter two substances unless further 
determinations of the py and the carbon dioxide content are made. The 
mode of action of isotonic sodium chloride, which is neutral in reaction 
in relieving acidosis, is of interest and is explainable by the Hamburger 
chloride shift phenomenon. Owing to the impermeability of the erythro- 
cytes to sodium ion, chloride migrates into the red cell, where it is 
buffered by the hemoglobinate present, leaving the excess sodium to 
combine with carbonate to increase the bicarbonate of the plasma. 
Dramatic improvement is seen frequently following the correction of 
acidosis which, to repeat, must be controlled by frequent assays of 
the blood. 

Fluid Balance——In addition to the advantages of isotonic sodium 
chloride solutions for the correction of acidosis, fluid balance is of impor- 
tance because of the beneficent effect of diuresis in ridding the body of 
catabolites and for purposes of internal irrigation of the subrenal portion 
of the urinary tract. 

The important studies of Coller and Maddock ® on the quantity and 
type of fluid needed have been of clinical value. Briefly, these workers 
found that insensible loss of fluid in the adult patient amounts to 1,000 
to 2,500 cc. daily, the difference being related to fever. This amount 
needs to be replaced, together with enough fluid to eliminate an esti- 
mated 35 Gm. of catabolites excreted in the urine, the output of which 
they estimated as about 1,500 cc., together with an amount equivalent 
to compensate for unusual losses as in vomitus or the stool. For most 
patients an intake of 3 to 4 liters of fluid daily will be found adequate, 
but in states of dehydration this amount should be exceeded. A second 
point of importance emphasized by Coller and Maddock is the undesir- 
ability of giving excesses of sodium chloride in parenteral fluids, which 
may induce retention of water as a result of excess accumulation of salt; 
correction of this situation may be brought about by substituting isotonic 
dextrose (5 per cent) in distilled water if water cannot be taken by 
mouth. 


4. Hartmann, A. F., and Elman, R.: The Effects of Loss of Gastric and Pan- 
creatic Secretions and the Methods for Restoration cf Normal Conditions in 
the Body, J. Exper. Med. 50:387, 1929. 

5. The composition of this fluid in millimols per liter of water is: sodium 


chloride, 95; potassium chloride, 5; calcium chloride, 2.5, and sodium lactate, 25. 

6. Coller, F. A., and Maddock, W. G.: A Study of Dehydration in Humans, 
Ann. Surg. 102:947, 1935. Coller, F. A.; Dick, V. S., and Maddock, W. G.: 
Maintenance of Normal Water Exchange with Intravenous Fluids, J. A. M. A. 
107:1522 (Nov. 7) 1936. Maddock, W. G.: Fundamentals in Water Balance, 
J. Urol. 39:444, 1938. 
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Excess hydration can be detected in clinical patients by examination 
of hypostatic regions, such as the sacrum and extremities, for pitting 
edema, by the presence of edema of the lungs and by determination of 
the amount of water in the plasma. Plasma water is maintained at a 
rather constant level, and changes reflect dehydration and hyperhydration 
of the patient, as has been found by Eichelberger * in studies on the dog 
with uremia from hydronephrosis. 

Infection We have been impressed favorably by only two methods 
of aid to the patient in overcoming infection of the urinary tract, namely, 
free drainage of a locus of infection and chemotherapy with sulfanil- 
amide. No other therapeutic agents have been of unequivocal clinical 
benefit. The use of ketogenic agents and of mandelic acid as urinary 
antiseptics is regarded as drastic because of the accompanying acidosis. 
It has been found by many observers that sulfanilamide will not disinfect 
the urinary tract in the presence of calculi. 

Gastrointestinal Iles —One of the most troublesome complications 
in urologic surgical procedures is paralytic distention of the bowel. This 
condition is seen after every operation on the kidney, is distinctly less 
common after suprapubic operations on the bladder and prostate and is 
uncommon after transurethral resection of the prostate. This constant 
complication of renal operations, occurring independently of the type of 
anesthetic agent used and when the peritoneal cavity is not opened, seems 
to be caused by reflex action. 

Acute dilatation of the stomach with massive retention of liquids is 
regarded as of great risk to the patient because of the danger of aspirating 
vomitus, which is an important cause of death by drowning or of pul- 
monary infection. The incidence is perhaps greatest in patients after 
spinal anesthesia who drink large quantities of fluids. The most satis- 
factory treatment is introduction of a stomach tube immediately the 
first suspicion of the condition has been aroused, followed by aspiration 
with the Wangensteen * type of gastric suction. 

Apparently adynamic intestinal ileus rarely is of great clinical sig- 
nificance ; as a rule it merely produces abdominal pain and discomfort. 
We have found the following methods to overcome paralytic intestinal 
distention more effective than others: When gas is present during the 
first day following operation, application of heat to the abdomen and 
insertion of a catheter in the rectum; after the first postoperative day, 
injections of solution of posterior pituitary of twice U. S. P. strength, 


7. Eichelberger, L.: Experimental Hydronephresis in Dogs, J. Urol. 46: 
366, 1938. 

8. Wangensteen, O. H.: Early Diagnosis of Acute Intestinal Obstruction with 
Comments on Pathology and Treatment, with Report of Successful Decompression 
of Three Cases of Mechanical Bowel Obstruction by Nasal Catheter Suction 
Siphonage, West. J. Surg. 40:1, 1932. 
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1 cc. subcutaneously, followed in exactly ten minutes by an enema con- 
sisting of 30 Gm. of magnesium sulfate, 60 cc. of glycerin and 90 cc. of 
water, these to be repeated after eight hours when necessary. 

Transurethral Resection of the Prostate Gland.—For this special 
procedure elaborate preparation is not needed unless the patient is suffer- 
ing from uremia, dehydration, fever, cardiac disease or some other 
nonurologic complication. When the bladder apparently has been dis- 
tended for a long period or when the urine is heavily infected, drainage 
by inlying catheter is resorted to for several days. Otherwise no prep- 
aration is needed. In this regard it should be recalled that all operations 
on the prostate gland in cases of benign prostatic hypertrophy are 
operations of election and never of necessity; prostatic operations, then, 
should never be done on a patient bedridden because of this disease. 

Postoperative complications peculiar to resection are retention of 
urine, bleeding and infection. These complications occasionally develop 
when a seemingly adequate operation has been done. It has been our 
policy to leave a catheter indwelling in the urethra for two or three days 
after resection, depending on the amount of blood in the urine; when 
the urine is grossly free from blood, the tube is removed. In a con- 
siderable number of patients with high grade retention the urinary flow 
is inadequate or nil after the first resection; a urinary stream of large 
caliber is of as great importance as the amount of urine retained in 
deciding whether further resection is indicated. If the flow is not 
adequate within forty-eight hours, resection again is indicated unless 
the patient is febrile, which indicates drainage by catheter. When there 
is still significant obstruction two days after removal of the indwelling 
catheter after the first resection, nothing is to be gained by further delay. 

Hemorrhage usually is an unimportant complication of resection. 
The most important control of hemorrhage is necessary at the time of 
operation. Secondary hemorrhage is not infrequent, however, in the 
period from the tenth to the twenty-fifth day and in our experience is 
unimportant except that retention may occur from clotted blood; such 
episodes have been treated with an indwelling urethral catheter for sev- 
eral days until the bleeding has stopped. Coagulation of the bleeding 
points with the resectoscope, the use of hydrostatic bags (Foley type) 
and cystotomy have not been necessary in this clinic. 

Infection of the bladder apparently always follows transurethral 
resection but usually promptly clears up or remains clinically negligible, 
producing no symptoms, provided resection has been adequate. Chemo- 
therapy with sulfanilamide (0.6 Gm. four times daily for five days) is 
used if there is constitutional reaction to infection, and for patients with 
pyuria, for eight weeks after resection. Aside from a mistaken or 
incomplete diagnosis, persistent infection has usually been found asso- 
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ciated with retention of a fragment of tissue, inadequate resection or 
calculous incrustation of a portion of the prostatic bed. 


CONCLUSION 
\gsain it should be stated that these methods of treatment are not ina 
5* “ 


Gnal. finished form and that there is opportunity for improvement in 


every branch of surgery. Also, we would emphasize that, in common 


with experiences in other branches of surgery, postoperative complica- 
tions can be reduced materially by technical finesse in the conduct of 


the operation. 
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PREOPERATIVE AND POSTOPERATIVE CARE IN 
RECONSTRUCTIVE SURGERY 


JAMES BARRETT BROWN, M.D. 


LOUIS T. BYARS, M.D. 
AND 
FRANK McDOWELL, M.D. 


ST. LOUIS 


Attention to the special details of preoperative and postoperative care 
may make the difference between success and failure in plastic operations, 
This requires the cooperation of an enthusiastic and well trained surgical 
house staff and nursing staff plus a great deal of personal care by the 
surgeon himself. 

PREPARATION 


The patient should be examined carefully for possible cutaneous 
infections, as a small pimple anywhere on the body may be a contra- 
indication to operation. 

Routine laboratory work should be done, but if there are multiple 
admissions close together this may be slackened somewhat. The clotting 
time and bleeding time should be noted in all cases in which extensive 
procedures are to be undertaken and especially if there is to be much 
undermining, as in raising a large flap. Steps should be taken to correct 
any abnormalities in the clotting time if possible; if not, the operation 
should be delayed. 


Sedation the night before operation is advisable, and the patient may 


be allowed to sleep as long as he can in the morning before operation. 
If the usual enema is unnecessary, it may as well be omitted. 


Preoperative Fluids and Extra Carbohydrates——These may be given 
freely if long procedures with general anesthesia are to be carried out. 
If local anesthesia is to be used, fluids may be allowed up to one or two 
hours before operation. 


Local Preparation—Local preparation is important in respect to 
saving time in the operating room. Soap and water cleansing of the 
area plus appropriate shaving is usually enough, but if a skin graft is to 
be put on the face or neck it may be best not to shave the thigh or 
abdomen to avoid transferring any undesirable hair-bearing skin. 

About the face and scalp it is well to have the hair freshly washed 
before operation and then to shave only minimum amounts. Eyebrows 
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are practically never shaved, as they require a long time for regrowth, 
and the absence of one gives a very unsightly appearance. Men should 
be shaved on the morning of operation. 

Preoperative Drugs——The choice of drugs is so much a matter of 
individual preference of the surgeon and often of the patient that no 
universal routine can be established. Large doses of morphine are not 
given to any patient, especially to a child who is to have an operation 
on the mouth or neck and who may have difficulty in breathing. 

General conduct in the operating room, especially with the operative 
region under local anesthesia, can be guided by gentleness and caution. 
Conversation and all noises may as well be at a minimum and modulated. 
The patient should not be used for a table or rested on by the operator 
or assistants. 

Antiseptics—It is desirable that the patient come to the operating 
room as generally clean as possible. As has been noted, the scalp should 
be freshly cleaned; men should be shaved, and then soap and water 
cleansing may be all that is required. As a time-saving expedient and 
perhaps for some sense of security, a mild local antiseptic may be used, 
and 1 to 3 per cent iodine usually suffices, although many of the pro- 
prietary solutions seem to give adequate protection in the hands of 
other operators. 

Local Anesthetics—The kind of anesthetic used is a matter of the 
surgeon’s choice, but a few rules are important. Epinephrine hydro- 
chloride is used in sufficient amounts to hold the anesthetic but is kept 
to a minimum in raising flaps—in fact, most large flaps are raised with 
the patient under general anesthesia. Extreme caution should be used 
in injecting the solutions, and there should always be an accurate under- 
standing between the nurse and the operator about the percentage of 
anesthetic and the amount of epinephrine hydrochloride being used. 
It is best to rely on the patient’s word about the success of the anesthetic, 
as on this may depend the success of the operation. 


POSTOPERATIVE CARE 


Postoperative care may be said to begin with the operation. Gentle- 
ness in handling of tissue cannot be too often stressed, and wounds 
firmly closed, with no dead spaces and with a minimum of surface 
scratches, heal best and make the postoperative care easier for all 
concerned. 

Dressings—In plastic operations, dressings are frequently as 
important as any operative step, and therefore sufficient time should 
be taken to get them exactly right. Pressure dressings over grafts, flaps 
and most wounds are necessary and are actually more comfortable than 
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loose dressings that might slip. All blood is cleaned away; fine mes! 


esn 


grease gauze is smoothed carefully over the wound, and a medium of 


pressure is applied and fixed with the final bandage and adhesive tape. 


This medium of pressure may be soft, “wool-form,” sterile marine 
sponges or soft cotton mechanic’s waste (figs. 1 and 2). Other materials 
have been used successfully, but the final bandaging really produces 
the pressure and should be meticulously done. It has been possible to 











Fig. 1—A, two kinds of soft cotton mechanic’s waste used as a medium of 
pressure in surgical dressings. B, use of coarse waste to hold a graft on the neck; 
sutures from the edges are tied over the surface after one gauze sponge has been 
used to cover the waste. 


do a complete replacement of the axillary skin in an area of over 100 
square inches (645 sq. cm.), to allow the first dressing to remain in place 
eight days and to have only one other while the patient was in the 
hospital (fig. 3). 

Pressure on Surgical Wounds.—The value of pressure has been 
recognized for a very long time, there being several references to it in 
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Fig. 2—A, B and C, application of a waste dressing over a split graft. 
been D, E and F, dressing of the donor site of a split graft. The deep grease gauze is 
“. left in place twelve days. G and H, final fixation of the waste with gauze rolls 
ag and of the joint with plaster of paris. 
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the hieroglyphics translated in “The Edwin Smith Surgical Papyrus ”: 
regarding treatment of wounds of the nose and ear. 

Immediately after operation, if there is any doubt about the patient’s 
condition, some responsible person, the surgeon or the anesthetist, should 
remain close by until the patient can safely be turned over to the nurse. 


Blocked airways and continued hemorrhage may occur after operations 


about the mouth, and the patient is turned on his abdomen or side so 
that the fluids can run out, preventing choking. Mouth gags and 
towel forceps for pulling out the tongue should be on hand in all 











Fig. 3——Simple fixation of a large axillary graft with a pressure dressing 
reenforced with a simple bed pad as shown folded under the left arm. This 
usually suffices and eliminates the necessity of a heavy plaster of paris fixative 
device. 


questionable instances, but a short McGill tube inserted through the 
nose and over the tongue block and held just above the glottis will usually 
suffice if its position can be maintained. 


Postoperative Sedatives.—Sedation is important, but usually not 
until the patient has completely reacted. Sedatives are not given for 


1. Breasted, J. H.: The Edwin Smith Surgical Papyrus: Published in 
Facsimile and Hieroglyphic Transliteration with Translation and Commentary in 
Two Volumes, Chicago, University of Chicago Press, 1930. 
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tight bandages or for pain in the eye which is under a dressing, but 
the cause of discomfort is searched for and relieved. 

Water.—Water may be given early by mouth and vomiting permitted 
if it does not interfere with dressings or wounds. Many times it may 
be found that ten to twelve hours after operation fluids have been 
withheld by a nurse cognizant mainly of abdominal surgical routine. 

Diet—The diet may be increased rapidly except, of course, when 
contraindicated by procedures about the mouth. 

Liquid Diet: A liquid diet is often necessary and may be given by 
mouth or through a feeding tube. The daily ration is about 2,500 calories 
for adults, and it has been noted that there is apt to be too much carbo- 
hydrate in the diet. The diet outlined here has been used successfully 
for several years and gives a fairly good balance. 


We oso oon oaneudics }uhak be eaaeeeeea rete ts cietukien ake 75 Gm. 300 calories 
i Fas a phase hans abate eeuers itadinsesaaeke doh 100 Gm. 900 calories 
CI oe 5's ci re fg SOP PCR ESE pene cs wen woken eaeatneres 350 Gm. 1,400 calories 


2,600 calories 


Protein, Fat, Carbohy- 


Ounces Ce. Gm. Gm. drate, Gm. Calories 

GOS Ronda cin ckes Base vscecavencenapeess 6 180 36 30 _ 450 
Ceaes CID WEF GORE) oo cc cscs deccectesees 8 240 8 48 8 480 
inti cacciesbisss castbaxcstutons an ent 24 720 24 24 48 480 
Tomatoes (strained, canned)............ 6 180 3 = 6 36 
Dextrose, Karo, dextrin or lactose....... 10 300 a * 300 1,200 
Dene ow itccaiee ads deb natecabenebeohssis 1 teaspoon 

54 1,620 71 102 362 2,646 


This may be given as a mixture to simplify the procedure and be 
sure the patients get their full ration, but whenever possible the 
ingredients should be used as a daily ration, with individual dishes 
nicely prepared and as appetizing as possible. Many attractive dishes can 
be prepared, and flavors, chocolate, fruit juices, ice cream, etc., can be 
added as desired. Dr. Ellsworth Smith has reported the use of this 
ration for 1 patient steadily for over two years. 

At least two oranges or lemons as sweetened fruit juice should be 
given between feedings each day, and the patient may have all the 
water, coffee, tea, fruit juice, ice cream or other special food that is 
permitted. 

If a fuller protein ration is desirable, lean scraped beef or fresh 
beef juice may be added. 

If there is too much volume to get down in twenty-four hours, 
© ounces of Dryco may be substituted for the 24 ounces (720 cc.) of 
milk. For further reduction, the vegetable juice or the beef juice may 
be temporarily omitted. 
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Hygiene of the Mouth and Nose and Prevention and Treatment of 
Parotitis —Cleaning the teeth with a soapy dentifrice and simple mouth 
washes or one-half strength hydrogen peroxide is encouraged. Infants’ 
mouths may be difficult to clean but should be carefully swabbed when 
necessary. 

The prevention of sordes will do most to prevent parotitis. When 
parotitis does occur, frequent stimulation with candy or lemon juice each 
half hour, chewing gum and occasionally the use of pilocarpine hydro- 
chloride, %» grain (3 mg.) every four hours, is recommended for adults. 
External heat and roentgen treatment may be used early, and probing 
the duct once a day may help a good deal. This type of parotitis rarely 
needs the external drainage advocated by others. 

The nasal airway should be kept open with simple cleansing and 
medication if necessary. 

CLEFT LIP ROUTINE 

The cleft lip may be corrected (over the open alveolar cleft if present), 
even in the first twenty-four hours of life. During the period of jaundice, 
when the clotting time may be prolonged, and if there is much loss of 
weight, operation is delayed. It is quite certain that operation just after 
birth is more difficult than at several weeks or months of age, and 
therefore one who does the operation infrequently may expect better 
results from waiting until the child has gained a little size. 

As for all patients with disease requiring operation, thorough physical 
examinations are necessary. Cutaneous infections and infections of the 
respiratory tract, as well as prolonged clotting or bleeding times, are 
contraindications for operation. Feeding should be allowed to within 
four to six hours and water to within two hours of operation. 

It is possible to induce basal anesthesia with some barbiturate or with 
avertin with amylene hydrate and to do the entire operation with this and 
procaine hydrochloride. The patient, however, is so apt to wriggle around 
on the operating table that some ether may be necessary. 

Postoperative Care—After operation the baby is put in the care of a 
special nurse and is kept in the operating room until awake from the 
anesthetic and until it is certain that the airway is open, that bleeding 
has ceased and that shock is not present. Tap water is given by rectum 
and, if necessary, saline solution is injected under the skin. Five per 
cent dextrose water is brought to the operating room and given in 
small amounts as soon as the child can swallow. This has been found 
to be an excellent sedative for infants, and several ounces of fluid may 
be given soon after operation. 

The patient is placed on the abdomen to allow blood to run out 
of the mouth, and the continuance of hemorrhage is closely watched for. 
A stitch, which is put through the tongue at the start of the operation, 
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is left in and gives a good way of maintaining control of the tongue and 
therefore the airway while the patient is waking. For infants and 
children this stitch is left in throughout the first night. 

When fully awake and in satisfactory condition, the patient is 
returned to the ward. Airways must be kept open, and possible hemor- 
rhage must still be watched for. If the nostrils are occluded, infants may 
fail to breathe properly because they simply do not make an effort to 
hold the lower lip out of the way, and this may be guarded against by 
strapping the lip down with adhesive tape or by putting a small rubber 
tube in the mouth and fastening it to the cheeks with adhesive tape. 

Immediate attention is given the lip. It is kept clean of blood and 
mucus by gentle wiping with small gauze squares soaked in a solution 
of equal parts of alcohol and boric acid solution. This is especially 
important during the first few hours, as the blood serum that oozes 
out at this time, if allowed to remain, will make a very hard crust over 
the suture line. If crusts do form, they are loosened by wet packs 
or cold cream and then gently separated from the stitches. If there 
is superficial cellulitis or infection around the suture line, wet packs 
should be carefully applied. The lip is usually protected from trauma and 
from muscle pull by a modified Logan clamp held on with adhesive tape. 
A small, firmly applied dressing of fine mesh grease gauze, a small 
pad and final fixation with plain or elastic adhesive tape are sometimes 
substituted for the exposed wound technic. 

Feeding is started early and for the first twenty-four to forty-eight 
hours is done with a sterile syringe with a rubber tip or with a spoon. 
After this the baby may nurse the breast if there is a question of 
maintaining lactation. Water by mouth may be given as soon as the child 
will take it. The utensils should be sterilized to prevent contamination 
from other patients. (In repair of palates, nipples are withheld for 
three weeks after operation. ) 

The patient’s hands must at all times be kept away from the mouth. 
For infants, a special cuff of wooden tongue depressors sewed into cloth 
is tied around the arm. For older children (and adults if necessary ) 
padded anterior wooden splints are applied to prevent flexion of the 
forearm. 

The skin sutures are removed in four or five days and the deep 
sutures in eight to twelve days. 


CLEFT PALATE ROUTINE 


The preoperative and postoperative care when the palate is being 
repaired is practically the same as that used for repair of the lip. The 
operation is done later in life, respiratory infections are more important 
to guard against and the operation carries some chance of postoperative 
death, whereas deaths following operations on the lip are practically 
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nil. During bad weather and while infections of the respiratory tract 
are prevalent it may be best to withhold operation. 

There should be nothing in the stomach at the time of operation, and 
therefore if the baby has inadvertently been given milk one or two hours 
previously operation should be delayed. 

After operation the patient is allowed to recover in the operating 
room, and the same routine for administration of fluids and for main- 
taining the airway is followed as in the operation on the lip except that no 
airways should be put in the mouth. The stitch in the tongue should 
be used to hold the tongue out constantly if necessary. Food and fluid 
may be given early, but no solid foods should be given for three weeks. 
It is especially important to keep nipples, spoons and fingers out of 
the mouth. Water should be used in an attempt to clean the palate 
after each feeding. Suitable nasal drops may be used several times a 
day to keep down swelling and to apply some mild antiseptic to the cavity 
and the upper surface of the palate. 

The packs in the lateral incisions are removed in twenty-four to 
forty-eight hours and the sutures in three weeks. If the child is 
intractable, it may be necessary to give an anesthetic for this. 

Loss of weight may be expected in all instances, because the mouth is 
so uncomfortable that the patient does not wish to swallow anything. 
This requires persistence in feeding and attention to all details that 
will hasten healing. 

Otitis media is a frequent complication in repairs of the lip and of the 
palate and must be watched for and treated. In many instances incipient 
or actual otitis is found in the preoperative examination, and if it is acute 
the operation is, of course, delayed. Although otitis was fairly frequent 
in a large series of patients, none of them had severe mastoiditis. 

Postoperative Elevation of Temperature —This symptom following 
repair of a cleft palate, when not due to infection of the ear or of the 
lung, is probably due to infection in the nose involving the nasal surface 
of the palate. If this infection continues over several days, there is 
probability that the suture line will not hold in some area and that an 
opening will persist in the palate. Combating this condition is difficult, 
but except for gentle cleansing and suction of the discharge and appli- 
cation of mild antiseptics, together with medication to shrink the mem- 
branes, little can be done. Sulfanilamide, of course, may be given if it is 
felt that it will cause no bad effect on the healing of the fine suture line. 


CARE OF RAW AREAS (BURNS, ULCER OF THE LEG, ETC. ) 


General Care-——The general care of the patient is of primary 
importance and includes the exercise of patience and gentleness ; interest 
in the surroundings should be developed, especially when the patient 
is a child. Nutrition must be kept up, and transfusions may be required 
frequently. 
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e line burned contracted fingers even before operation. 


i ssings (fi any anti- 
) application of dry heat or further wet dressings (fig. 4). Many ant 


imary septics, common and proprietary, and gentian violet may be used, ae 
terest diluted solution of sodium hypochlorite (Dakin’s solution) 1s usually 
atient relied on if anything other than saline solution is thought necessary. 
quired A firm pressure dressing that is kept moist by irrigation and combined 

with elevation of the part may be of great advantage, especially for 
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lesions of the extremities; marked improvement may be noted within 


forty-eight hours. It is possible to change edematous, spongy bluish 
granulations to a good, red, firm base by use of pressure so that the 
granulations do not have to be cut down or burned with silver nitrate. 

Pain should be kept down to a minimum when the dressings are 
removed, and they may be soaked off gradually in a bath. It is important 
that some protector be used next to the wound to prevent the granulations 
from growing up through the coarse meshes of the usual surgical gauze. 
For this, old linen, perforated cellophane-like material or very fine 
mesh gauze is usually satisfactory, so that dressings can be removed even 
from children with a minimum of discomfort. (It is felt that the routine 
use of fine mesh gauze over all open wounds is a very important point 
in this work.) When cellulitis is controlled, grease dressings (bismuth 
tribromphenate [xeroform] 4 per cent, zinc oxide 5 per cent, merthiolate 
ointment 1: 2,000 or scarlet red 5 per cent) on fine gauze or linen may 
be used; these allow the patient greater freedom, but they are usually 
not used for several days immediately preceding operation. Plain 
petrolatum is not used, because it is apt to cause maceration. Gentle 
mechanical cleansing of wounds daily with soap and water is important 
in keeping crusts and dead tissue cleared away, but care should be 
taken not to disturb epithelization. There are so many ointments in 
current use for wounds that they all cannot be included here (cod liver 
oil; paraffin; sulfhydryl-containing compounds; allantoin; mercurials). 
Application of sulfanilamide or of one of its derivatives directly over the 
raw areas may be indicated at times. 

Surgical drainage and pressure dressings usually produce bright red, 
firm granulations in the wounds, free from surrounding cellulitis. Bac- 
teriologic studies have shown that it is probably easier to get sterile 
cultures from small wounds than from very large open areas. A thorough 
Carrel-Dakin technic is an advantage, but careful evaluation of the 
general condition of the patient and of the gross appearance of the 
granulations and the surrounding tissues usually suffices for determina- 
tion of the time for operation. Bacillus pyocyaneus is one of the worst 
organisms to contend with in skin grafting, but soap and water fre- 
quently applied, followed by 5 per cent gentian violet or a mercurial 
dye antiseptic, seems to give fair results (fig. 4). 

Another important result from the use of the saline bath is that 
secondary contractures often will have been straightened out by the 
voluntary effort of the patient, without traction or restraints. Most 
patients are extremely grateful for the bath and realize their first com- 
fort in it, and it has occasionally been a life-saving measure. There 
may be a bad reaction to it, however, and there is frequently an eleva- 
tion of temperature. If any of the bad effects are too severe the bath 
may be omitted, at least temporarily. 
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When out of the bath, patients can be kept comfortably warm in a 
covered bed with or without dressings. This allows free movement 
and makes the nursing somewhat easier. Electric lights may be strung 
above the patient to supply warmth, but they have nothing to do with 
the treatment. 

Ulcers of the Leg.—The problem of preparation includes rest in bed, 
elevation and elastic pressure support of the leg and mildly antiseptic 
wet dressings. When the patient comes in with a foul, dirty ulcer of 
the leg, often the first step is to put him in a bath tub and let him see 
how clean he can get himself with soap, water and a brush. Postoperative 
care is important for protection of the graft and support of the blood 
column. A minimum of two to three weeks of rest in bed should be 
given and then gradual activity allowed with the area firmly supported 
with a mild ointment and the leg carefully wrapped in an elastic bandage. 
This support is maintained until there is no question of trouble with 
circulation and edema. 

Hands.—For burns of the hands every effort is put forth to prevent 
the deep infection that will so rapidly fix tendons and joints and pro- 
duce deformities that may never be overcome. The first treatment is 
soap and water cleansing and gentle débridement; then the hand is 
wrapped in fine mesh grease gauze and bandaged. A daily saline soak 
with further débridement followed by a new dressing is carried out 
until the wound is ready for grafting, when it is best to discontinue the 
use of grease dressings if possible. This method might be called surgical 
drainage, in contradistinction to the sealing of the areas with tannic 
acid or plaster of paris. Active movement should be encouraged during 
the soak ; the fingers should be dressed apart, and the entire hand should 
be kept in the position of function. Most burns will be ready for graft- 
ing in three weeks if tendons have not been exposed, and frequently the 
single application of a split graft may be all that is necessary. If there 
has been an extensive, deep burn it is often advisable to “dress” the 
wound with a thick split graft as soon as the sloughs are separated and 
the granulations are clean, so that healing may stimulate active move- 
ment and articular fixation may be limited; secondary repairs may be 
done later, as necessary. On all dressings of the hand in which there is 
any question of circulation in the fingers, the tips should be left open 
for inspection (fig. 4B). 

Neck.—A short comment on this region may be worth while, to 
state that free grafts will grow on the neck if close attention to detail 
and fixation of the first and subsequent dressings is given. Also, one 
of the most important points for success is that the patient should be 
fed with a feeding tube through the nostril for four to six days after the 
operation to prevent chewing and swallowing as much as possible. 
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Pedicle Flaps.—In the postoperative care of a pedicle flap there js 
often a question of its viability, that is, the maintenance of its blood 
supply. An adequate arterial supply is, of course, important, and if 


this fails little can be done. However, venous congestion, as expressed 


by general duskiness of the flap, will usually respond to a gentle pressure 
dressing which seems simply to keep the venous channels compressed. 
Massage and warm moist compresses have been recommended for 
this condition, but these are apt to produce more harm than good, and 
it is felt definitely that a gentle pressure dressing is as important for 
flaps as it is for a free graft. 

Whatever permanent dressing is desired is applied, and then a 
separate pressure dressing of cotton waste is placed over the area of 











Fig. 5.—Sheet aluminum, 0.0016 inch thick, used for a nasal splint (A). It is 
covered with old linen held on with rubber paste, and the adhesive tapes on the 
cheeks supply gentle elastic pressure. The nasal part of the splint may be cut 
off and used on the nose, being held with rubber cement or collodion after fresh 
adhesive tape or gauze has been put over the splint (B). 


attachment of the flap. Many flaps that are actually blue at the end of 
the operation will respond to this dressing. The flap should be observed 
and the dressing rearranged at hourly intervals as long as there is any 
question. 

There is a form of central venous thrombosis that may occur in 
tubed flaps in an occasional patient, for which little can be done except 
to combat the infection that is usually the cause. 


ROUTINE CARE OF FREE FULL THICKNESS SKIN GRAFTS 
Cutaneous eruptions are contraindications to reconstructive opera- 
tions especially, and patients are thoroughly examined for any sign of 
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them at the time of the regular physical examination and again on the 
morning of the operation. If large grafts are to be taken, the clotting 
time should be determined. 

One should be sure that there is an adequate area of preparation, both 
in the field of operation and at the donor site. Hair should not be 
shaved from the abdomen or from the thigh if the graft is to be applied 
on the face, as these areas are hair bearing. 

Dressing in Operating Room.—The graft is covered with fine mesh 
grease gauze (scarlet red or bismuth tribromphenate [xeroform] and 
then with plain gauze; cotton waste or a marine sponge is then placed 
over the entire area, and a pad is placed over it. A snug bandage is 
then applied so as to obtain an even elastic pressure over the whole graft. 
Extra care must be taken to immobilize the parts and adjacent joints and 
prevent slipping and to prevent vomitus from getting under the dress- 
ings (fig. 2). 

If satisfactory, this dressing is to remain in place six to eight days. 
It can then be removed and the stitches taken out. If the area is perfectly 


Fig. 6.—Multiple tooth forceps with the teeth running up the shank instead 
of across the end. This makes possible gentler grasping of tissue and, therefore, 
less scratching of the skin. The teeth will also steady a needle until it can be 
pulled through. 


clean, the same type of dressing is reapplied, and there is no need of 
changing it for several days if there is no slipping and if no sign of 
infection is present. 

If blebs occur, they should be opened and all dead epidermis removed. 
The area should be painted carefully with gentian violet or some 


suitable mild antiseptic. Sloughs should be removed where possible, 
especially so if pus tends to creep under them. If infection is present, 
wet dressings of boric acid or saline solution should be applied and 
kept moist at all times. A skin graft dressing should never be allowed 
to dry; it should either be kept moist or have a grease gauze dressing 
on it. 


If blood clots are present, the graft is carefully incised; the clot 
is emptied if possible, and the edges of the skin are allowed to drop 
down in place. It is not necessary to trim the edges away unless they are 
infected. 
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ROUTINE CARE OF THICK OLLIER-THIERSCH OR THICK 
SPLIT GRAFTS 


The same care applies to the preparation of the patient and to the 
care of these grafts as to the full thickness ones except that, since they 
are apt to be put on dirty fields, they are usually to be dressed on the 
third to the sixth day and that the postoperative pressure does not have 
to be kept up so long. 

The dressing is applied as under full thickness grafts if the area is 
considered clean enough. 

Wet Dressings.—lf the graft has been put on an old ulcer or “x-ray 
burn” that is known to be unresponsive to treatment, a wet dressing may 
be applied with plain fine mesh gauze next to the graft instead of the 
grease gauze and with the pressure dressing the same, but with tubes 
in the dressing to allow the addition of saline solution. This wet dress- 
ing, which has to be kept on three to four days, becomes messy and 
of bad odor, but it seems that grafts will succeed in some dirty fields in 
this way that would probably be lost with the regular grease dressing. 

The sutures are usually removed at the first dressing; the dead, 
overlapping edges are cut away, and either a grease dressing or a wet 
dressing is reapplied, as indicated by the condition of the graft and 
wound or by any surrounding cellulitis. If infection is present, the 
dressing should be changed at least daily. 


DRESSING THE DONOR SITE OF A THICK SPLIT GRAFT 


Two layers of fine mesh grease gauze are placed smoothly over the 
area from which the skin is taken, and a small dressing is put over this 
and strapped firmly in place with adhesive tape, almost around the leg. 
This dressing, if done accurately and firmly, splints the part very well 
and in a sense replaces the skin that covered it. If it slips around 
or is loose, there will be a great deal of pain. The layer of gauze next to 
the skin should not be removed as long as it is stuck unless it can be 
soaked loose ; its removal tears away the fresh epithelium under it, delays 
healing and causes extreme pain. A larger dressing can be put over 
this and the outer one changed before the end of nine days if necessary 
for cleanliness. Tannic acid and silver foil have also been recommended 
for use over the donor site. Tannic acid, however, probably acts by 


tanning, i. e., by killing live cells in the dermis, and is not used by 
us (fig. 2). 


At the end of nine to twelve days there is usually complete healing, 
and no further dressing is necessary. If there has been infection or the 
graft has been cut too deep, there will be markedly delayed healing that 
will require daily care until epithelization is complete. 

The donor site heals by a dedifferentiation of the epithelium in the 
deep glands of the skin. Healing occurs at varying rates for individual 
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patients and for grafts of different thicknesses. Infection seems actually 
to destroy the cells, and healing may take as long as six to eight weeks 
if infection becomes severe. Usually there is complete surface coverage 
with squamous epithelium at the end of six days, but this will not 
stand any trauma for about twelve days. 











PREPARATION OF COTTON MECHANICS’ WASTE AND MARINE 
SPONGES FOR PRESSURE DRESSINGS 





The two types of waste illustrated have proved satisfactory for most 
dressings. The material is cheap, easily handled and much more easily 
incorporated in a dressing than are marine sponges (figs. 1 and 2). 

The waste is obtained in bales of various size from Wiping Materials, 
Inc., 2028 North Main Street, St. Louis, or some similar company. 
The white variety is of shorter fiber and is bleached. The coarser material 
is unbleached and has longer threads, so that it is used for larger dress- 
ings. The cost is 12 cents per pound. 

The bale is autoclaved at 30 pounds (13.6 Kg.) of pressure for one 
hour; then it is opened, and suitable amounts are resterilized in drums, 
jars or wrapped packages for handling at the time of operation. It is 
hoped to have manufacturers of surgical gauze supply this in large 
sterile packages to avoid the trouble of preparation, and a “crinkled” 
gauze supplied by one of them is being tried at present. 

Marine sponges should be of good quality, large, soft and “wool- 
form,” and they should be bleached. Bleaching does not injure them, 
does not cost any more and helps in general in handling and in having the 
dressing appear clean. These are prepared by beating the loose dirt out, 
washing in soap and water and then soaking in 1: 1,000 mercury 
bichloride or mercury cyanide for forty-eight hours, washing out in 
saline solution, allowing to dry out and putting away to dry. They should 
not be stored wet but can be kept in drums or sterile wrappers. They are, 
of course, remoistened to soften them when they are applied. The 
sponges are not to be handled by the clean nurse and are not to be put 
directly on wounds, because their sterility is only relative. 


































OF SKIN 





HOMOGRAFTING 





Although it is definitely known at present that homografts of skin 
do not survive permanently, they will usually “take” successfully and 
persist for two to eight weeks. They are then slowly absorbed or 
thrown off, but during the period that they are attached there is an 
improvement in the general condition of the wound, and because of this, 
with increased cleanliness, there may be an actual stimulation to spon- 
taneous healing. 

For the foregoing reasons, it may be expedient with some patients 
who are dangerously debilitated by large open burn defects to do homo- 
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grafts so that the wounds may be completely or partly closed temporarily 
and thus allow the patient a respite from his discomfort. This may be 
termed “dressing the wounds” in homografts and has proved life saving 
in some instances. 

There is apparently no relation to blood grouping even down through 
the M and N groups, and, therefore, this does not have to be taken into 
account. (In one of the most dramatic cases in a large series the patient’s 
life was thought to have been saved by this procedure; grafts were used 
from 26 donors at one time.*) 

When the homografts have disappeared, the wounds are usually 
much cleaner, smaller and less painful, the patient has gained from his 
respite of pain and increasing debilitation and the repair may usually 
be completed with grafts of his own skin. 

As has been reported previously, it seems certain that grafts from 
identical twins should grow and survive permanently. 

Occupational Therapy—This may play a most important part in 
the outcome of the operation both from a mental and a piysical stand- 
point and is especially important for burned patients who are to have 
a long period of hospitalization. Together with this, physical therapy, 
either voluntary or by directed active and passive manipulation, may 
be of great assistance in preventing and overcoming secondary stiffness 
of the tendons and joints (fig. 4B). 


TRACHEOTOMY ROUTINE 

Patients with respiratory difficulty should be watched closely in the 
ward, and the surgeon in charge should be kept posted frequently, as 
sudden changes in the patient’s condition and even sudden death are 
apt to occur. The tracheotomy set, procaine hydrochloride and gloves 
are to be ready at the beside of the patient. The technic of tracheotomy 
should be known by the house officer in charge, and he should keep 
in close touch with the ward at all times. 

These patients make a great effort to breathe, but they gradually 
wear out; morphine is not given, because it may be just enough of a 
depressant to the respiratory center to stop its function. Atropine is 
not given, because it may dry out the airway just enough to allow one 
part to stick to another and occlude the passage. Having steam in the 
room may help to keep the trachea moist. Light sedatives may be 
used with caution. 


Tracheotomy should be done early and in the operating room if 
possible. If in doubt, one should open the trachea; any error should 
be made on this side. The pulse of the patient should be watched. If the 


2. Drs. Lyman Brewer and Alfred Gelhorn assisted ably and untiringly in 
caring for this patient. 
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rate goes up, it is probable that the heart is being taxed, and at this stage 
it is better to open the trachea than to allow the patient to carry on an 
uphill fight against the obstructed airway. It is preferable to open the 
trachea with deliberation so that careful dissection can be done, but 
regardless of how or when it is done the opening should always be 
below the first tracheal ring. To open higher may result in laryngeal 
stenosis. The thyroid isthmus may be cut through if necessary. 

Moist inhalations and the use of ammonium chloride or potassium 
iodide may be advantageous if secretions are thick. 

If there is any sign of heart failure, it is well to have medical con- 
sultation as to the advisability of digitalization. 

lf the patient swallows with difficulty, a feeding tube may be inserted 
through the nostril. However, the nurses should be advised about the 
danger of giving too much liquid at one time, as it is apt to regurgitate 
and overflow into the larynx. Small sips of water or cracked ice can 
still be taken by mouth. If the feeding tube further embarrasses respira- 
tion (before the trachea has been opened) it should be removed. 

After the trachea is open, special instructions should be given to 
the nurses about keeping the inner tube clean and free of clots of blood. 
Pipe cleaners are easy to use, but any gauze or cotton that can be pushed 
through the tube with a probe will do. Care of the Inner Tube: It 
should be kept clean, it should be boiled at least twice a day and when- 
ever else there is any special contamination. It should be scoured inside 
and out each morning. If there is obstruction to breathing even when 
the inner tube is clean, there may be a plug over the lower end of the 
outer tube, and, if so, the entire tube should be removed and cleaned. 
It may also be too short and may have slipped out of the tracheal 
opening. 

If left in very long, the tube becomes foul, and the entire inside of 
the trachea will develop an offensive odor that is possibly due to a 
pyocyaneous infection. The entire tube, therefore, should be removed and 
cleaned as necessary. When the tube is out and being cleaned, care 
must be taken that the opening does not contract so that the tube cannot 
be introduced again. The time limit for keeping the tube out may not 
allow for sterilization and cleaning of the tube, and, if not, it is necessary 
to have an extra tube on hand to put in as soon as the dirty one is 
removed. The obturator should be kept at the bedside, ready for use 
any time the entire tube has to be reinserted. The dressing around the 
tube and the tapes should be changed as often as they become soiled. 

In all manipulations of the tube one should be as gentle as possible. 
One should try not to touch the sides of the trachea with the lower end 
of the tube, as to do so irritates the area and starts violent coughing. 
Each time the inner tube is put back in, a drop or two of glycerin 
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may make it slide easily. A tracheal tube that is too long or poorly 
shaped may press on the anterior wall of the trachea and cause hemor- 
rhage or necrosis. 

One should explain to the patient or his relatives that he will not be 
able to talk with the tracheal tube in place. Visitors should be limited 
during the first few days to prevent annoyance. Pencil and paper 
should be kept on hand so that the patient may communicate with those 
around him. 

Nothing in a ward is any more obnoxious or distressing than a 
tracheotomized patient with a dirty dressing and a tube partly obstructed 
from lack of cleaning, thrashing around in bed, unable to get attention 
to the simple things that would make life fairly comfortable for him 
and much more pleasant for all concerned. Most of the attention neces- 
sary is a plain matter of cleanliness, and, although the patient is to have 
dressings pro re nata, the entire outfit should be gone over carefully 
at least once a day by the intern or the resident. 


Notices 


SPECIAL ISSUES OF THE ARCHIVES 


The August issue of the ARCHIVES will be a special number in honor 
of Dr. Dean Lewis, who has served as Chief Editor of the periodical 
from the time of its establishment. 


A Symposium on the Esophagus will be published in the November 
issue. 
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Abdomen: See also Peritoneum; etc. 
aberrant adrenal tumor of upper part of 
abdomen; report of case with 6 year cure, 


a 
importance of simple ulcer of right side of 
eolon in diagnosis of abdominal disease, 
959 
periarteritis nodosa simulating acute ab- 
dominal condition requiring operation, 271 
Abnormalities and Deformities: See under 
names of diseases, organs and regions, as 
Fingers and Toes; Foot; Hip Joint; Kid- 
neys; Wrist; etc. 
Abscess: See also under names of organs and 
regions 
perinephritic, 550 
Acetabuloplasty : See under Hip Joint 
Adams, R. C.: Recent advances in anesthesia— 
1939, 364 
Adrenals, aberrant tumor of upper part of ab- 
domen; report of case with 6 year cure, 
se 
changes associated with reproductive cycle, 
ae 
successful autotransplantation of adrenal 
gland in dog, 1 
tumor, 558 
Aleohol, action on peripheral arteries, 168 
Alexander, J.: Preoperative and postoperative 
care of patients with surgical diseases of 
chest, 1133 
Allen, A. W.: Peripheral vascular disease (edi- 
torial), 161 
Allen, E. V.: Speed of blood flow in arteries 
and in veins of man, 344 
Allen, J. G.: Clinical use of synthetic sub- 
stance resembling vitamin K (2-methyl-1, 
4-naphthoquinone), 912 
Allen, P. D.: Periarteritis nodosa simulating 
acute abdominal condition requiring opera- 
tion, 271 
Amniotin: See Estrogens 
Amputation, clinical classification of lesions of 
lower extremities associated with diabetes ; 
guide for operation and level of amputa- 
tion, 685 
diabetic gangrene; review of 972 cases of 
gangrene associated with diabetes mellitus 
treated at New England Deaconess Hospi- 
tal, 352 
for advanced peripheral arterial obliterative 
disease, 1034 
for arteriosclerotic gangrene, 1033 
for peripheral vascular disease, 253 
Anastomosis: See under Intestines; Ureters 
Anesthesia: See also Surgery 
correctives in general anesthesia, 1048 
— in local and sp'nal anesthesia, 
Je 
ot “Yanzens medication in relation to anoxia, 
ak 


preanesthetic medication, 1040, 1044 
recent advances in 1939, 364 
Anesthetics: See Anesthesia 
Angioendothelioma of bone, 1026 
Ankle : See also Foot 
fusion for correction of paralytic drop foot 
and calcaneus deformities, 90 
Anomalies: See under names of diseases, or- 
gans and regions, as Fingers and Toes; 
Foot ; Hip Joint; Kidneys: Wrist: etc. 
Anoxia: See Oxygen, deficiency 
Anus: See also Rectum 
preoperative and postoperative care in ano- 
rectal surgery, 1116 


1 


Apparatus for application of pressure; effects 

of pressure on tissues, 696 

high chromium, low nickel steel in opera- 
tive fixation of fractures, 867 

pressure suction boot for treatment of pe- 
ripheral vascular disease, 180 

regional and general temperature response 
following experimentally induced acute in- 
flammation and infection, 917 

“‘vas-oscillating bed’’ (Sanders) for treatment 
of peripheral vascular disease, 179 

Appendicitis: See also Abdomen; Appendix 

studies in etiology of acute appendicitis; in- 
quiry into factors involved in development 
of acute appendicitis following experimental 
- pemtacae of appendical lumen of rabbit, 

Appendix, studies in etiology of acute appen- 
dicitis; inquiry into factors involved in 
development of acute appendicitis follow- 
ing experimental obstruction of appendical 
lumen of rabbit, 929 

Arms: See Extremities; Radius; etc. 

Arteries: See also Arteriosclerosis; Blood, 
pressure; Blood, vessels; Embolism; Peri- 
arteritis; Thrombosis; Vasomotor System; 
etc. 

heparin in surgical treatment of blood ves- 
sels, 307: correction, 820 

speed of blood flow in arteries and in veins 
of man, 344 

Arteriosclerosis, amputation for advanced pe- 

ripheral arterial obliterative disease, 1034 

amputation for arteriosclerotic gangrene, 

conservative treatment of occlusive arterial 
disease, 163 

heat in treatment of arteriosclerosis and 
thromboangiitis obliterans, 170 

obliterans; chronic occlusive arterial dis- 
ease, 347 

obliterans, treatment with vasodilating drugs, 
174 

use of sodium citrate, Ringer’s solution and 
insulin for treatment of, 174 

Athletics, injuries to knee in, 1024 


Bacilli: See Bacteria 

Backache, pain low in back caused by pro- 
trusion of intervertebral disk, 1022 

Bacteria, infection as cause of massive hemor- 
rhage in chronic peptic ulcer; report of 
5 cases, 15 

Bailey, G. G.: Seventy-first report of progress 
in orthopedic surgery, 1014 

Barbiturates, use in depressing central nervous 
system, 1046 

Baths (sitz, whirlpool, contrast and soaks) in 
treatment of occlusive vascular disease, 
168 


Beaver, D. C.: Papillary carcinoma of pelvis 
of kidney, 949 

Beck, C. S.: Preoperative and postoperative 
care of patients with lesions of heart and 
of pericardium, 1151 

Behrend, A.: Cerebral complications following 
surgical operation; etiology and pathology, 
24 


Bell, J. F.: Successful autotransplantation of 
adrenal gland in dog, 

Benzanthracene. effect of experimentally pro- 
duced tumors on skeletal system, 1038 
Bile Ducts: See also Biliary Tract; Gallblad- 

der 


11 





INDEX TO 


Bile Ducts—Continued 
calculi; etiology of stone in common bile 
duct, 103 
effect of diet on composition of liver in pres- 
ence of obstruction of common bile duct, 
1104 
primary carcinoma of terminal portion of 
common bile duct, 135 
Biliary Tract: See also Bile Ducts; Gallblad- 
der; Liver 
disease, and situs inversus totalis; survey of 
literature and report of case, 885 
Birth Injuries: See under Infants, newborn 
Bisgard, J. D.: Influence of bone ash on repair 
of bone, 984 
Phosphatase activity of infected fractures, 49 
Tissue metabolism and phosphatase activity 
in early callus, 43 
Bladder: See also Urinary Tract 
carcinoma of, 563 
changes during pregnancy, 568 
exstrophy, 566 
postoperative care, 567 
ulcer, 565 
Blalock, A.: General principles of preoperative 
and postoperative treatment, 1039 
Situs inversus totalis and disease of biliary 
tract; survey of literature and report of 
case, 885 
Blood, circulation ; chronic occlusive arterial dis- 
ease, 347 
circulation, effect of digestion, 350 
circulation, effect of exercise, 350 
circulation, effect of operation, 351 
circulation, effect of posture, 349 
circulation, effect of sympathectomy on speed 
of, 348 
circulation; effect of temperature of skin of 
extremities, 349 
circulation; speed of blood flow in arteries 
and in veins of man, 344 
circulation; speed of blood flow in patients 
with essential hypertension, 348 
circulation; speed of blood flow increased in 
presence of hyperthyroidism, 348 
coagulation; clinical use of synthetic sub- 
stance resembling vitamin K (2-methyl-l, 
4-naphthoquinone), 912 
phosphatase activity of infected fractures, 49 
pressure, high; essential hypertension, 348 
pressure, high; urologic hypertension, 579 
protein, and malnutrition, 1041 
tissue metabolism and phosphatase activity in 
early callus, 43 
vessels, heparin in surgical treatment of, 307; 
correction, 820 
volume, changes due to decompression of dis- 
tended small intestine, 710 
Body Fluids: See Fluids 
Bones: See also under names of bones 
angioendothelioma of, 1026 
Diseases: See Osteomyelitis; etc. 
effect of experimentally produced tumors on 
skeletal system, 1038 
effect of roentgen rays on, 1037 
general reactions of skeleton after fracture, 
1036 
influence of bone ash on repair of, 984 
Marble: See Osteosclerosis fragilis 
Brackin, R. E.: New method of ureterointestinal 
anastomosis utilizing peritoneum, 658 
Brain: See also Nervous System 
cerebral complications following surgical op- 
eration; etiology and pathology, 24 
surgery; preoperative and postoperative care 
in neurosurgical procedures, 1176 
Breast, cancer; lesions resembling chronic mas- 
titis produced by injection of endocrine sub- 
stances into 2 strains of mice differing in 
their susceptibility to mammary carcinoma, 
787 
changes in anterior lobe of pituitary gland 
after administration of estrogen, 784 
disturbance in estrus cycles in mice which 
had spontaneous mammary carcinoma, 774 
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Breast—Continued 

effect of injection of estradiol benzoate (oes. 
troform B), 802 

effect of injection of gonadotropic substance 
from urine of pregnant women (follutein 
Squibb), 812 ; 

effect of injections of estrone (amniotin), 79) 

effect of lactogenic principle of anterior pityj- 
tary (prolactin), 816 

endocrine constitution of 2 strains of mice 
with tendency to spontaneous mammary car- 
cinoma, 773 

endocrine dysfunction in women with chronic 
cystic mastitis, 756 

hyperplasias of mammary gland in human be- 
ing and in mouse; morphologic and etiologic 
contrasts, 733 

inflammation; disturbances of menses 
chronic mastitis, 757 

inflammation ; lesions resembling chronic mas- 
titis produced by injection of endocrine sub- 
stances into 2 strains of mice differing in 
their susceptibility to mammary carcinoma, 
78 


and 


mastectomy; clinical pathologic study demon- 
strating why most mastectomies result in 
incomplete removal of mammary gland, 6 
ovaries of mice of cancer-susceptible and can- 
cer-resistant strains, 776 
thyroid morphologic structure characteristic 
of mice with high incidence of cancer, 783 
Broders, A. C.: Xanthoma of tendon sheaths 
and synovial membranes ; clinical and path- 
ologic study, 485 
Brooks, B.: Effects of pressure on tissues, 696 
Brown, J. B.: Preoperative and postoperative 
care in reconstructive surgery, 1192 
Bule, L. A.: Preoperative and postoperative 
care in anorectal surgery, 1116 
Buirge, R. E.: Studies in etiology of acute ap- 
pendicitis ; inquiry into factors involved in 
development of acute appendicitis following 
experimental obstruction of appendical lu- 
men of rabbit, 929 
Byars, L. T.: Preoperative and postoperative 
care in reconstructive surgery, 1192 


Calcaneum, ankle fusion for correction of para- 
lytic drop foot and calcaneus deformities, 90 
Calcification: See under Tendons; etc. 
Calcium, experimental goiter due to, 98 
Caleuli: See Bile Ducts; Kidneys; Urinary 
Tract; etc. 
Callus: See also under Fractures 
tissue metabolism and phosphatase activity in 
early callus, 43 
Cancer: See also under names of organs and 
regions, as Bile Ducts; Bladder; Breast; 
Prostate; Rectum; Urethra; etc. 
complications of osteomyelitis, 1018 
metastasis to scalp; distinction from cylin- 
droma and from carcinoma of dermal ap- 
pendages, 672 
Carbuncle, Renal: See Nephritis 
Carcinoma: See Cancer 
Carpus: See Wrist 
Carter, R. F.: Etiology of stone in common bile 
duct, 103 
Cave, E. F.: Carpus, with reference to frac- 
tured navicular bone, 54 
Cecum, importance of simple ulcer of right side 
of colon in diagnosis of abdominal disease, 


studies in etiology of acute appendicitis; in- 

quiry into factors involved in develepment 
of acute appendicitis following experimental 
obstruction of appendical lumen of rabbit, 
9 

Choledocholithiasis: See Bile Ducts, calculi 

Chordotomy: See under Spinal Cord 

Chyluria: See Urine, chyle 

Clawfoot: See Foot, deformities 

Cohn, L. C.: Tumors of lateral thyroid com- 
ponent, 585 
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folon: See also Cecum ; Intestines ; Sigmoid 
importance of simple uleer of right side of 
colon in diagnosis of abdominal disease, 959 
new method of ureterointestinal anastomosis 
utilizing peritoneum, 658 
preoperative and postoperative treatment of 
patients with lesions of small intestine and 
of colon, 1083 
Congress: See Societies 
Contrast Baths: See under Baths 
Conway, H.: Regional and general temperature 
response following experimentally induced 
acute inflammation and infection, 917 
Cope, 0.: Gastric secretion; new gastric pouch 
with nonleaking stoma and intact nerve 
supply; description of 2 stage technic used 
on dog, 717 
Cubbins, W. R.: Compound fractures, 844 
Cylindroma, metastasis of earcinoma to scalp; 
distinction from cylindroma and from car- 
cinoma of dermal appendages, 672 
Cysts: See under names of organs and regions, 
as Kidneys; Sebaceous Glands; etc. 


Darrach, W.: Compound fractures, 821 
DeBakey, M.: Therapy of phlebothrombosis and 
thrombophlebitis, 208 
Deformities: See under names of diseases, or- 
gans and regions, as Fingers and Toes; 
Foot; Hip Joint; Kidneys; Wrist; etc. 
Dennis, C.: Studies in etiology of acute appen- 
dicitis: inquiry into factors involved in de- 
velopment of acute appendicitis following 
experimental obstruction of appendical lu- 
men of rabbit, 929 
de Takats, G.: Amputation for peripheral vas- 
cular disease, 253 
Diabetes Mellitus, clinical classification of le- 
sions of lower extremities associated with 
diabetes; guide for operation and level of 
amputation, 685 
diabetic gangrene; review of 972 cases of 
gangrene associated with diabetes mellitus 
treated at New England Deaconess Hospital, 
352 
preoperative and postoperative treatment of 
patients with diabetes, 1057 
Diet and Dietetics, effect of diet on composition 
of liver in presence of obstruction of com- 
mon bile duct, 1104 
Digestive Tract, effect of digestion on circula- 
tion of blood, 350 
Drummond, D. H.: Phosphatase activity of in- 
fected fractures, 49 
Tissue metabolism and phosphatase activity 
in early callus, 43 
pune, G. W.: Effects of pressure on tissues, 
Dunphy, J. E.: Successful autotransplantation 
of adrenal gland in dog, 1 
Duodenum, adenosquamous carcinoma of peri- 
papillary portion of, 988 
preoperative and postoperative care of patients 
a lesions of stomach and of duodenum, 
i 
Ulcers: See Peptic Ulcer 


Editorials: 
peripheral vascular disease, 161 
Electrolytes and body fluids, 1040 
Elephantiasis, lymphedema of limbs, 232 
Elliston, W. A.: Seventy-first report of progress 
in orthopedic surgery, 1014 
Embolism: See also Thrombosis 
and thrombosis, complications following sur- 
gery, 1042 
heparin in surgical treatment of blood ves- 
sels, 307; correction, 820 
_ traumatic fat embolism, 1027 
Endocrine Glands, dysfunction in women with 
chronic cystic mastitis, 756 
endocrine constitution of 2 strains of mice 


with tendency to spontaneous mammary 
carcinoma, 773 
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Endocrine Glands—Continued 
lesions resembling chronic mastitis produced 
by injection of endocrine substances into 2 
strains of mice differing in their suscepti- 
bility to mammary carcinoma, 787 
Endocrine Therapy: See under names of glands 
and hormones, as Pituitary Preparations; 
etc. 
Epiphyses, persistent, of vertebral process, 1021 
Estradiol Benzoate: See Estrogens 
Estrogens: See also Pregnancy, urine in 
changes in anterior lobe of pituitary gland 
after administration of, 784 
effect of injection of estradiol benzoate (oes- 
troform B), 802 
effect of injections of estrone (amniotin), 791 
effect on vascular spasm due to active anglitis 
in extremities, 334 
Estruation, changes in adrenal glands associated 
with reproductive cycle, 777 
disturbance in estrus cycles in mice which 
had spontaneous mammary carcinoma, 774 
Exercise: See also Athletics 
active vascular exercises, 165 
effect on circulation of blood, 350 
Extremities: See also under names of bones 
Blood Supply: See also Arteriosclerosis ; 
Blood vessels; Embolism; Thromboangiitis 
Obliterans ; Thrombosis 
blood supply; active vascular exercises, 165 
blood supply; amputation for peripheral vas- 
cular disease, 253 
blood supply; baths (sitz, whirlpool, contrast 
and soaks) in treatment of occlusive vascu- 
lar disease, 168 
blood supply ; conservative treatment of occlu- 
sive arterial disease, 163 
blood supply; effect of estrogens on vascular 
spasm due to active angiitis in extremities, 
334 
blood supply; influence of temperature on 
development of gangrene in peripheral vas- 
cular disease, 326 
blood supply; peripheral vascular disease 
(editorial), 161 
blood supply; peripheral vasospasm from to- 
bacco, 277 
blood supply; surgical intervention on sympa- 
thetic nervous system for peripheral vascu- 
lar disease, 286 
blood supply; symposium on peripheral vas- 
cular diseases. 160 
blood supply; therapeutic use of various tis- 
sue extracts, 175 
blood supply ; treatment of peripheral vascular 
disease with “vas-oscillating bed” (San- 
ders), 179 
blood supply; treatment with pressure suc- 
tion boot, 180 
clinical classification of lesions of lower ex- 
tremities associated with diabetes; guide for 
operation and level of amputation, 685 
effect of temperature of skin of extremities, 
349 
lymphedema of limbs, 232 
paralysis ; ankle fusion for correction of para- 
lytic drop foot and calcaneus deformities, 
90 


peripheral circulatory failure or shock, 1041 


Fat, Embolism: See under Embolism 
Femur: See also Hip Joint 
treatment of obstetric fractures of, 1031 
Fibula, transplantation to tibia, 1034 
Fine, J.: Changes in plasma volume due to 
decompression of distended small intestine, 
710 
Fingers and Toes: See also Foot; Hand 
abnormalities ; operation for correction of ham- 
mer toe, 1035 
Fistula, renocolic, 554 
sigmoidovesical, surgical treatment, 897 
Fluids, body fluids and electrolytes, 1040 
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Foot: See also Fingers and Toes; etc. 
ankle fusion for correction of paralytic drop 
foot and calcaneus deformities, 90 
deformities; claw foot, 1015 
treatment of weak feet, 1025 
Foramen, Intervertebral: See under Spine 
Fractures: See also under names of bones, as 
Femur; Patella; Tibia; etc. 
compound, 821, 844 
compound; therapy at Boston City Hospital, 
853 


compound, treatment of, 838 

compound, treatment with reference to milit- 
ary surgical procedures, 825 

concentrated solution of sodium hypochlorite 
and sodium chloride (hyclorite N. N. R.), 
840 

experimental, temperature-controlled healing, 
1036 

fixation with metal, 839 

general reactions of skeleton after fracture, 
1036 

high chromium, low nickel steel in operative 
fixation of, 867 

influence of bone ash on repair of bone, 984 

phosphatase activity of infected fractures, 
49 


Freeland. M. R.: Thromboangiitis obliterans; 
treetment with sodium tetrathionate and 
sodium thiosulfate, 190 

Freeman, N. E.: Influence of temperature on 
development of gangrene in _ peripheral 
vascu'ar disease, 326 

Freiberg, J. A.: Seventy-first report of progress 
in orthopedic surgery, 1014 

Fuchs, F.: Changes in plasma volume due to 
decompression of distended small intestine, 
710 


Gallbladder: See also Bile Ducts; Biliary 

Tract 
periarteritis nodosa simulating acute abdom- 
inal condition requiring operation, 271 

Galloway, J. D. B.: Xanthoma of tendon 
sheaths and synovial membranes; clinical 
and pathologic study, 485 

Gangrene, amputation for arteriosclerotic gan- 
grene, 1033 

clinical classification of lesions of lower 
extremities associated with diabetes; guide 
for operation and level of amputation, 685 

diabetic; review of 972 cases of gangrene 
associated with diabetes mellitus treated at 
New England Deaconess Hospital, 352 

gas, 1028 

gas, in civil life, 1027 

influence of temperature on development in 
peripheral vascular disease, 326 

Gardner, G. H.: Preoperative and postoperative 
management in gynecology, 1164 

Gas Gangrene: See Gangrene 

Gastric Crisis: See Tabes Dorsalis 

Uleer: See Peptic Ulcer 

Gastrointestinal Tract: See Colon; Intestines; 
Rectum; Stomach: etc. 

Gendel, S.: Changes in plasma volume due to 
decompression of distended small intestine, 
710 

Ghormley, R. K.: Xanthoma of tendon sheaths 
and synovial membranes; clinical and 
pathologic study, 485 

Gilbert, J. B.: Aberrant adrenal tumor of upper 
part of abdomen; report of case with 6 
year cure, 77 

Goiter: See also Thyroid 

experimental, due to calcium, 98 
toxic, preoperative and postoperative treat- 
ment of, 1123 

Grantham, E. G.: Neurologic picture of hernia- 
tions of nucleus pulposus in lower part of 
lumbar region, 375 

Greene, C. H.: Etiology of stone in common 
bile duct, 103 

Gutierrez, R.: Review of urologic surgery, 535 

Gynecology, preoperative and postoperative man- 
agement in, 1164 
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Hagstrémer, A.: Gastric secretion; new gasirle 
pouch with nonleaking stoma and intact 
nerve supply; description of 2 stage te bnie 
used on dog, 717 

Hammer Toe: See Fingers and Toes 
normalities 

Hampton, A. O.: lIodized oil myelography: ys: 
in diagnosis of rupture of intervertebral 
disk into spinal canal, 444 

Hand: See also Fingers and Toes 

dislocation of extensor tendons in, 1028 
tuberculosis of tendon sheath, 1018 

Harrison, H.: Importance of simple ulcer of 
right side of colon in diagnosis of ab. 
dominal disease, 959 

Hartman, H. R.: Preoperative and postoperative 
care of patients with lesions of stomach 
and of duodenum, 1063 

Heart, preoperative and postoperative care of 
patients with lesions of heart and of peri- 
eardium, 1151 

Heat: See also Temperature 

in treatment of arteriosclerosis and thrombo- 
angiitis obliterans, 170 

temperature-controlled healing experimental 
fractures, 1036 

Hellwig, C. A.: Experimental goiter due to 
calcium, 98 

Hemorrhage, infection as cause of massive 
hemorrhage in chronic peptic ulcer; report 
of 5 cases, 15 

severe, in gastric and in duodenal ulcer: 
study of 90 cases, 150 

Heparin, Therapy: See Blood vessels 

Hepler, A. B.: Review of urologic surgery, 539 

Hermann, O. J.: Compound fracture therapy at 
Boston City Hospital, 853 

Hermaphroditism, 582 

Herrmann, L. G.: Effect of estrogens on vas- 
cular spasm due to active angiitis in ex 
tremities, 334 

Heuer, G. J.: Regional and general temperature 
response following experimentally induced 
acute inflammation and infection, 917 

Hicken, N. F.: Mastectomy; clinical pathologic 
study demonstrating why most mastectomies 
result in incomplete removal of mammary 
gland, 6 

Hinman, F.: Review of urologic surgery, 539 

Hip Joint: See also Femur 

acetabuloplasty for dislocation of. 1033 

late results of closed reduction of congenital 
dislocation, 1015 

lesions of supraspinatus tendon, 1023 

Holman. C. W.: Severe hemorrhage in gastric 
and in duodenal ulcer; study of 90 cases 
150 

Homans, J.: Lymphedema of limbs, 232 

Hotz, R.: Etiology of stone in common bile 
duct, 

Hudack, S.: High chromium. low nickel steel 
in operative fixation of fractures, 867 
Huggins, C.: Preoperative and postoperative 

treatment in uro!ogy, 1185 

Hyclorite, Therapy: See Fractures 

Hydrocele, 554 

Hydronephrosis, 545 

Hyndman, O. R.: Gastric crisis of tabes dor- 
salis: treatment by anterior chordotomy in 
8 cases, 997 

Hyperemia, reactive, and intermittent venous 
occlusion, 182 

Hypertens‘on: See Blood pressure, high 

Hyperthyroidism: See under Thyroid 

Hypertrophy: See Prostate; Testicles; etc 


ab- 


ilfeld, F. W.: Seventy-first report of progress 
in orthopedic surgery, 1014 

Infantile Paralysis: See Poliomyelitis 

Infants, newborn: treatment of obstetric fra 
tures of femur, 1031 

Infection, regional and general temperature 
response following experimentally induce! 
acute inflammation and infection, 917 
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Inflammation, regional and general temperature 
response following experimentally induced 
acute inflammation and infection, 917 

Inman, V. T.: Pathology of intervertebral disk, 
389 


Instruments: See Apparatus 
Internal Secretion: See Endocrine Glands 
Intervertebral Disks: See under Spine 
Intestines: See also Cecum; Colon; Duodenum ; 
Rectum; Sigmoid; etc. 
changes in plasma volume due to decompres- 
sion of distended small intestine, 710 
distention; complication following surgery, 
1042 
new method of ureterointestinal anastomosis 
utilizing peritoneum, 658 
persistence of Meckel’s diverticulum; report 
of case, 694 
preoperative and postoperative treatment of 
patients with lesions of small intestine and 
of colon, 1083 
Ulcers: See Peptic Ulcer 


Jarvis, F. J.: Gastric crisis of tabes dorsalis; 
treatment by anterior chordotomy in 8 
cases, 997 

Jejunum: See Intestines 

Ulcers: See Peptic Ulcer 

Johnson, J.: Effect of diet on composition of 
liver in presence of obstruction of common 
bile duct, 1104 

Joints: See also under names of individual 
joints, as Hip Joint; Knee; etc. 

xanthomatous tumors of, 1026 

Joplin, R. J.: Seventy-first report of progress 
in orthopedic surgery, 1014 

Julian, O. C.: Clinical use of synthetic sub- 
stance resembling vitamin K (2-methyl-l, 
4-naphthoquinone), 912 


Keeley, J. L.: Successful autotransplantation 
of adrenal gland in dog, 1 
Kidneys: See also Urinary Tract 
anomaly, 539 
atrophic pyelonephritis, 556 
cyst, 552 
Diseases: See Hydronephrosis; Nephritis; 
Pyelonephritis 
Fistula: See Fistula 
hydrocele, 554 
infected wounds, 557 
lipomatosis, 555 
necrosis, 557 
new method of ureterointestinal anastomosis 
utilizing peritoneum, 658 
papillary carcinoma of pelvis of kidney, 949 
ptosis, 551 
stone, 541 
surgical technic, 540 
torsion, 540 
tuberculosis, 543 
tumor, 550 
Kienbéck’s Disease: See Semilunar Bone 
Kierland, R. R.: Metastasis of carcinoma to 
scalp; distinction from cylindroma and 
_ from carcinoma of dermal appendages, 672 
King, B. B.: Ankle fusion for correction of 
paralytic drop foot and calcaneus de- 
formities, 90 
Knee: See also Patella: Semilunar Cartilages 
injuries in athletics, 1024 
hew approach to knee joint, 1033 
tuberculosis, 1017 
tuberculosis in childhood, 1017 
Kuhns, J. G.: Seventy-first report of progress 
in orthopedic surgery, 1014 
Kvale, W. F.: Speed of blood flow in arteries 
and in veins of man, 344 


Lactation, effect of lactogenic principle of 
anterior pituitary (prolactin), 816 

Lavender, H.: Intrathoracic neurofibroma ; brief 
— of literature and report of 1 case, 
97: 


n Lichtenberg, A.: Review of urologic 
; surgery, 539 
Lieber, M. M.: Adenosquamous carcinoma of 
peripapillary portion of duodenum, 988 
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Likely, D. S.: Infection as cause of massive 
hemorrhage in chronic peptic ulcer; report 
of 5 cases, 15 
Lipomatosis of kidney, 555 
Lisa, J. R.: Infection as cause of massive 
hemorrhage in chronic peptic ulcer; report 
of 5 cases, 15 
Lithiasis: See Bile Ducts, calculi; Kidneys; 
Urinary Tract; etc. 
Liver: See also Biliary Tract 
effect of diet on composition of liver in 
presence of obstruction of common bile 
duct, 1104 
Love, J. G.: Intraspinal protrusion of inter- 
vertebral disks, 454 
Symposium on protruded intervertebral disks 
(introductory note), 373 
Lungs, prevention of complications in surgery, 
1042 


Lymphedema: See Elephantiasis 
Lymphosarcoma of stomach, 120 


McDowell, F.: Preoperative and postoperative 
eare in reconstructive surgery, 1192 
Macey, H. B.: Clinical aspects of protruded 

intervertebral disk, 433 
McGrath, E. J.: Effect of estrogens on vascular 
spasm due to active angiitis in extremities, 


McIntyre. A. R.: Tissue metabolism and phos- 
phatase activity in early callus, 43 
McKittrick, L. S.: Diabetic gangrene; review 
of 972 cases of gangrene associated with 
diabetes mellitus treated at New England 
Deaconess Hospital, 352 
Preoperative and postoperative treatment cf 
patients with diabetes, 1057 
MacMahon, C. E.: Gastric secretion; new 
gastric pouch with nonleaking stoma and 
intact nerve supply; description of 2 stage 
technic used on dog, 717 
MacMillan, S. F.: Aberrant adrenal tumor of 
upper part of abdomen; report of case with 
6 year cure, 77 
Macumber, H. H.: Influence of bone ash on 
repair of bone, 984 
Madding, G. F.: Carcinoma of rectum and of 
rectosigmoid in young, 83 
Lymphosarcoma of stomach, 120 
Maddock, W. G.: Peripheral vasospasm from 
tobacco, 277 
Madelung Deformity: See Wrist, deformity 
Mammary Gland: See Breast 
Marble Bones: See Osteosclerosis fragilis 
Marie-Striimpell’s Disease: See Spine, arthritis 
Mastectomy: See under Breast 
Mayo, C. W.: Carcinoma of rectum and of 
rectosigmoid in young, 83 
Surgical treatment of sigmoidovesical fistulas, 
897 
Meckel’s Diverticulum: See under Intestines 
Meniscus: See Semilunar Cartilages 
Menstruation, disturbances of menses and 
chronic mastitis, 757 
Milgram, J. , Seventy-first report of prog- 
ress in orthopedic surgery, 1014 
Military Surgery: See Surgery, military 
Miller, J. M.: Surgical treatment of sigmoido- 
vesical fistulas, 897 
Montgomery, H.: Metastasis of carcinoma to 
scalp; distinction from cylindroma and 
from carcinoma of dermal appendages, 672 
Morgan, D. R.: Adenosquamous carcinoma of 
peripapillary portion of duodenum, 988 
Moyer, C. A.: Peripheral vasospasm from 
tobacco, 277 
Murray, G.: Heparin in surgical treatment of 
blood vessels, 307: correction,. 820 
Muscles, calcification of supraspinatus tendon, 
1022 
Myelography : See Spinal Canal Roentgen- 
ography 


Navicular Bones: See Scaphoid Bone, Carpal; 
Scaphoid Bone, Tarsal 

Nephrectomy; Nephrotomy: See under Kid- 
neys 
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Nephritis: See also Pyelonephritis 
renal carbuncle, 553 
Nerves: See also Paralysis 
compression of spinal cord and nerve roots 
by herniation of nucleus pulposus in cer- 
vical region, 417 
gastric secretion; new gastric pouch with 
nonleaking stoma and intact nerve supply; 
description of 2 stage technic used on dog, 


‘ ‘ 
neurologic picture of herniations of nucleus 
pulposus in lower part of lumbar region, 
375 
protruded intervertebral disk with compres- 
sion of nerve root and spinal cord, 454 
Nervous System: See also Brain; Nerves; 
Spinal Cord; etc. 
adjuvants for depression of central nervous 
system, 1044 
preoperative and postoperative care in neuro- 
surgical procedures, 1176 
Neurofibroma, intrathoracic; brief review of 
literature and report of 1 case, 973 
Nipple: See Breast 
Nucleus Pulposus: See Spine 
Nutrition; malnutrition and hypoproteinemia, 
1041 


Ochsner, A.: Therapy of phlebothrombosis 
and thrombophlebitis, 208 

O’Conor, V. J.: Review of urologic surgery, 
539 

Oestroform B.: See Estrogens 

O’Kane, T. J.: Clinical classification of lesions 
of lower extremities associated with dia- 
betes: guide for operation and level of 
amputation, 685 

Opium and its derivatives, 1044 

Gi; a .: Treatment of compound frac- 
tures with reference to military surgical 
procedures, 825 

Orthopedic surgery, seventy-first report of prog- 
ress in, 1014 

Os Calcis: See Calcaneum 

Centrale: See Wrist 
Osteomyelitis, chronic, present status of, 1019 
complications of, 1018 

Osteopoikilosis: See Osteosclerosis fragilis 

Osteosclerosis fragilis; marble bones, 1016 

Ovary; ovaries of mice of cancer-susceptible 
and cancer-resistant strains, 776 

Oxygen, deficiency; preanesthetic medication in 
relation to anoxia, 1053 


Paine, J. R.: Preoperative and postoperative 
treatment of patients with lesions of small 
intestine and of colon, 1083 

Paralysis: See also Extremities, paralysis 

Infantile: See Poliomyelitis 
spastic; surgical intervention on sympathetic 
nervous system for peripheral vascular 
disease, 286 
Patella: See also Knee 
fractured, excision of, 1031 

Peptic Uleer, infection as cause of massive 
hemorrhage in chronic peptic ulcer; report 
of 5 cases, 15 

severe hemorrhage in gastric and in duodenal 
ulcer; study of 90 cases, 150 

Periarteritis nodosa simulating acute abdominal 
condition requiring operation, 271 

Peritoneum, new method of ureterointestinal 
anastomosis utilizing peritoneum, 658 

Phalanges: See Fingers and Toes 

Phlebothrombosis, therapy of phlebothrombosis 
and thrombophlebitis, 208 

Phosphatase activity of infected fractures, 49 

tissue metabolism and phosphatase activity in 
early callus, 43 

Pilcher, C.: Preoperative and postoperative 
care in neurosurgical procedures, 1176 

Pines, B.: Primary carcinoma of terminal 
portion of common bile duct, 135 

Pituitary Body, changes in anterior lobe of 
pituitary gland after administration of es- 
trogen, 784 
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Pituitary Preparations, effect of lact genie 
principle of anterior pituitary (prolactin) 
816 4 


Plasmocytoma of thyroid gland; report of 
case, 646 

Plastic Surgery: See Surgery, plastic 

Roliomyelitis, tendon transplantations in, 1932 

Position: See Posture 

Posture, effect on blood circulation, 349 

Pregnancy, bladder changes during pregnancy, 
568 p 

urine in; effect of injection of gonadotropic 

substance from urine of pregnant women 
(follutein, Squibb), 812 

Prentice, H. Intrathoracic neurofibroma : 
brief review of literature and report of 1 
case, 973 

Pressure, effects on tissues, 696 

Priestley, J. T.: Review of urologic surgery, 
539 

Prolactin: See Pituitary Preparations 

Prostate, carcinoma, 569 

hypertrophy, 569 

Pseudarthrosis, congenital, of tibia, 1014 

Pyelography ; urography, 582 

Pyelonephritis, atrophic, 556 

Pyuria: See Urinary Tract, infections 


Quigley, T. B.: Successful autotransplantation 
of adrenal gland in dog, 1 


Rabinovitch, J.: Primary carcinoma of ter- 
minal portion of common bile duct, 135 
Radius, resection of radial head and neck, 

1029 


Ravdin, I. S.: Effect of diet on composition 
of liver in presence of obstruction of com- 
mon bile duct, 1104 

Rectum, carcinoma of rectum and of rectosig- 
moid in young, 83 

preoperative and postoperative care in ano- 
rectal surgery, 1116 

Reidy, J. A.: Seventy-first report of progress 
in orthopedic surgery, 1014 

Rentschler, C. B.: Persistence of Meckel’s 
diverticulum ; report of case, 694 

Reynolds, J. T.: Amputation for peripheral 
vascular disease, 253 

Compound fractures, 844 

Riggs, H. E.: Cerebral complications follow- 
ing surgical operation; etiology and path- 
ology, 24 

Robbins, B. H.: Preanesthetic medication, 
1044 


Roentgen Rays, effect on bones, 1037 
Therapy: See under names of organs, re- 
gions and diseases 
Root, H. F.: Preoperative and postoperative 
treatment of patients with diabetes, 1057 
Ross, D.: Phosphatase activity of infected 
fractures, 49 


Saltzstein, H. C.: Papillary carcinoma of 
pelvis of kidney, 949 

Sarcoma: See Cancer; Lymphosarcoma; etc. 

Saunders, J. B. deC. M.: Pathology of inter- 
vertebral disk, 389 

Scalp, metastasis of carcinoma to scalp; dis- 
tinction from cylindroma and from carci- 
noma of dermal appendages, 672 

Scaphoid Bone, Carpal; ununited fractures of 
carpal navicular bone, 1030 

Scaphoid Bone, Tarsal; carpus, with refer- 
ence to fractured navicular bone, 54 

=<, A. J.: Review of urologic surgery, 


Sebaceous Glands, carcinoma of sweat and 
sebaceous glands, 681 
cysts, 678 
Secretions, Internal: See Endocrine Glands 
Semilunar Bone, Kienbéck’s disease of carpal 
navicular bone, 1029 
Semilunar Cartilages: See also Knee 
injuries to meniscus, 1024 
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Shaw, R. C.: Plasmocytoma of thyroid gland; 
~~ report of case, 646 
sigmoid: See also Colon ; Intestines 
carcinoma of rectum and of rectosigmoid in 
oung, 83 
ata treatment of sigmoidovesical fistulas, 


xu 

situs Inversus : See Viscera, transposition 

Sitz Baths: See under Baths 

Smith, F. B.: Plasmocytoma of thyroid gland; 
report of case, 646 : 

Smith, L. A.: Speed of blood flow in arteries 
and in veins of man, 344 

smithwick, R. H.: Surgical intervention on 
sympathetic nervous system for peripheral 
vascular disease, 286 : z 

Societies, American Association for Study of 
Goiter, annual meeting, 584 

Southeastern Surgical Congress, annual meet- 
ing, 584 

Sodium Tetrathionate, Therapy: See Thrombo- 

angiitis Obliterans 
Thiosulfate, Therapy: See Thromboangiitis 
Obliterans ; 

Spinal Canal Roentgenography, iodized oil mye- 
lography; use in diagnosis of rupture of 
intervertebral disk into spinal canal, 444 

Spinal Cord: See also Nervous System; etc. 

compression of spinal cord and nerve roots 
by herniation of nucleus pulposus in cer- 
vical region, 417 

gastric crisis of tabes dorsalis; treatment by 
anterior chordotomy in 8 cases, 997 

protruded intervertebral disk with compression 
of nerve root and spinal cord, 454 

Spine, arthritis; orthopedic treatment of 

Striimpell-Marie arthritis, 1020 

clinical aspects of protruded intervertebral 
disk, 433 

compression of spinal cord and nerve roots 
by herniation of nucleus pulposus in cer- 
vical region, 417 

fusion of cervical portion in congenital torti- 
collis, 1015 

intraspinal protrusion of intervertebral disks, 
454 

iodized oil myelography; use in diagnosis of 
rupture of intervertebral disk into spinal 
canal, 444 

motion in vertebral column, 1038 

neurologic picture of herniations of nucleus 
pulposus in lower part of lumbar region, 
375 

pain low in back caused by protrusion of 
intervertebral disk, 1022 

pathology of intervertebral disk, 389 

persistent epiphyses of vertebral process, 
1021 

protruded intervertebral disk with compres- 
sion of nerve root and spinal cord, 454 

symposium on protruded intervertebral disks 
(introductory note), 373 

Sport: See Athletics 

Spurling, R. G.: Neurologic picture of herni- 
ations of nucleus pulposus in lower part 
of lumbar region, 375 

Steel, bigh chromium, low nickel steel in 
operative fixation of fractures, 867 

Stewart, G. A.: Tumors of lateral thyroid 
component, 585 

Stewart, H. L.: Adenosquamous carcinoma of 
peripapillary portion of duodenum, 988 

Stomach, gastric secretion; new gastric pouch 
with nonleaking stoma and intact nerve 


supply; description of 2 stage technic used 
on dog, 717 


lymphosarcoma of, 120 
preoperative and postoperative care of 
patients with lesions of stomach and of 
duodenum, 1063 
Ulcers: See Peptic Ulcer 
Stookey, B.: Compression of spinal cord and 
nerve roots by herniation of nucleus pul- 
posus in cervical region, 417 
Strumpell-Marie’s Disease: See Spine, arthritis 
Suprarenals: See Adrenals 
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Surgery, cerebral complications following sur- 
gical operation; etiology and pathology, 24 
effect of operation on circulation of blood, 
351 
general principles of preoperative and post- 
operative treatment, 1039 
military; treatment of compound fractures 
with reference to military surgical proced- 
ures, 825 
plastic; preoperative and postoperative care 
in reconstructive surgery, 1192 
preoperative and postoperative care in ano- 
rectal surgery, 1116 
preoperative and postoperative care in neuro- 
surgical procedures, 1176 
preoperative and postoperative care of patients 
with lesions of heart and of pericardium, 
1151 
preoperative and postoperative care of pa- 
tients with lesions of stomach and of duo- 
denum, 1063 
preoperative and postoperative care of pa- 
tients with surgical diseases of chest, 1133 
preoperative and postoperative management 
in gynecology, 1164 
preoperative and postoperative treatment in 
urology, 1185 
preoperative and postoperative treatment of 
patients with diabetes, 1057 
preoperative and postoperative treatment of 
patients with lesions of small intestine and 
of colon, 1083 
preoperative and postoperative treatment of 
toxic goiter, 1123 
Sweat Glands, carcinoma of sweat and seba- 
ceous glands, 681 
Sympathectomy, effect on speed of blood flow, 
348 


surgical intervention on sympathetic nervous 
system for peripheral vascular disease, 286 
Symposium on peripheral vascular diseases, 160 
to appear in later issues of Archives, 584 
Synovial Membrane, xanthoma of tendon sheaths 
and synovial membranes; clinical and 
pathologic study, 485 
Syphilis: See under name of organs and reg- 
ions 


Tabes Dorsalis, gastric crisis of; treatment by 
anterior chordotomy in 8 cases, 997 
Tarsus: See Ankle; Foot; Scaphoid Bone, 
Tarsal 
Taylor, H. C., Jr.: Hyperplasias of mammary 
gland in human being and in mouse; mor- 
phologic and etiologie contrasts, 733 
Temperature: See also Heat 
effect of temperature of skin of extremities, 
349 
influence on devolpment of gangrene in peri- 
pheral vascular disease, 326 
regional and general temperature response 
following experimentally induced acute in- 
flammation and infection, 917 
Tendons, dislocation of extensor tendons in 
hands, 1028 
supraspinatus, calcification of, 1022 
supraspinatus, lesions of, 1023 
transplantations, 1032 
tuberculosis of tendon sheath, 1018 
xanthoma of tendon sheaths and synovial 
membranes; clinical and pathologic study, 
485 
Testicles, hypertrophy, 575 
tumor, 575 
Theis, FF. V2 Thromboangliitis obliterans; 
treatment with sodium tetrathionate and 
sodium thiosulfate, 190 
Thompson, G. J.: Review of urologic surgery, 
539 


Thompson, R. H.: Gastric secretion; new gas- 
tric pouch with nonleaking stoma and in- 
tact nerve supply; description of 2 stage 
technic used on dog, 717 

Thorax, intrathoracic neurofibroma; brief re- 
view of literature and report of 1 case, 
973 
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Thorax—Continued 
preoperative and postoperative care of pa- 
tients with surgical diseases of chest, 1133 
Thromboangiitis Obliterans: See also Throm- 
bophlebitis 
chronic occlusive arterial disease, 347 
conservative treatment of occlusive 
disease, 163 
heat in treatment of 
throm boanglitis 
intravenous administration of saline solution 
and other solutions, 172 
treatment with sodium tetrathionate and sod- 
ium thiosulfate, 
treatment with vasodilating drugs, 174 
typhoid vaccine in treatment of, 171 
use of sodium citrate, Ringer’s solution and 
insulin for treatment of, 174 
Thrombophlebitis: See also Thromboangiitis 
Obliterans ; Thrombosis 
therapy of phlebothrombosis 
phiebitis, 208 
Thrombosis: See 
phlebitis 
and embolism; complications following surg- 
ery, 1042 
heparin in 
sels, 307; 


arterial 
arteriosclerosis and 
obliterans, 170 


and thrombo- 


also Embolism; Thrombo- 


surgical treatment of blood ves- 
correction, 820 
Thyroid: See also Goiter 
morphologic structure characteristic 
with high incidence of cancer, 783 
plasmocytoma of; report of case, 646 
preoperative and postoperative treatment (thy- 
roidectomy) of toxic goiter, 1123 
relation of tumors of lateral aberrant thyroid 
tissue to malignant disease of thyroid gland, 
606 
speed of blood flow increased in presence of 
hyperthyroidism, 348 
tumors of lateral thyroid component, 585 
Thyroidectomy: See under Thyroid 
Tibia, congenital pseudarthrosis of, 1014 
pseudofracture of, 1031 
transplantation of fibula to tibia, 1034 
Tissue, effects of pressure on tissues, 696 
metabolism and phosphatase activity in early 
eallus, 43 
therapeutic use of various tissue extracts in 
peripheral vascular disease, 175 
Tobacco, abstinence from tobacco in presence 
of impaired circulation in extremities. 166 
peripheral vasospasm from tobacco, 277 
Toes: See Fingers and Toes 
Tolilman, J. P Phosphatase 
fected fractures, 49 
Tissue metabolism and 
in early callus, 43 
Torticollis, congenital, 
tion of spine in, 
Transplantation : 
Ureters ; ete 
Trochanter: See Femur 
Tuberculosis See under 
Knee; Tendons; etc. 
Tumors: See Angioendothelioma ;: Cancer; Neu- 
rofibroma: Plasmocytoma: etc.: and under 
names of organs and regions, as Adrenals: 
Bones: Kidneys: Testicles: Thyroid: etc. 
Tunica Vaginalis: See Hydrocele 
Twiss, J. R.: Etiology of stone in common bile 
duct, 103 
2-Methyl-1, 4-Naphthoquinone : 
coagulation 
Typhoid Vaccine, 
itis Obliterans 


of mice 


activity of in- 


phosphatase activity 
fusion of 

1015 

See Adrenals : Tendons; Tibia; 


cervical por- 


Hand: Kidneys; 


See Blood, 


Therapy: See Thromboangi 


Uleers: See under Bladder: Colon; etc. 
Peptic: See Peptic Ulcer 
‘reterocele: See under Ureters 
Treters: See also Urinary Tract 
new method of ureterointestinal anastomosis 
utilizing peritoneum, 658 
obstruction, 561 
transplantation. 558 
ureterocele, 562 
‘rethra, carcinoma, 573 
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Trinary 
etc. 

ealeuli, 578 

infection, 578 

urologic hypertension, 579 

rine, chyle; chyluria, 580 

rography: See Pyelography 

rolithiasis: See Urinary Tract, calculi 


Tract: See also Kidneys; Uretergs: 


‘rologic surgery, review of, 539 
Trology, preoperative and postoperative treat- 
ment in, 1185 
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Varco, R. L.: Studies in etiology of acute 
appendicitis; inquiry into factors involved 
in development of acute appendicitis foj- 
lowing experimental obstruction of appen- 
dical lumen of rabbit, 929 

Vars, H. M.: Effect of diet on composition of 
liver in presence of obstruction of common 
bile duct, 1104 

Vas deferens, surgical treatment, 

Vasomotor System: See also Blood 
vessels; Sympathectomy 

effect of estrogens on vascular spasm due to 
active angiitis in extremities, 334 

Veins: See also Blood vessels; Embolism: 
Thrombophlebitis ; Thrombosis; Vasomotor 
System; etc. 

reactive hyperemia and 
occlusion, 182 

speed of blood flow in arteries and in veins 
of man, 344 

Vermeulen, C.: Preoperative and postoperative 
treatment in urology, 1185 

Vertebrae: See Spine 

Verumontanum: See Urethra 

Viscera, transposition: situs inversus totalis 
and disease of biliary tract; survey of 
literature and report of case, 885 

Vitamins, K: See Blood, coagulation 


576 
Arteries ; 


intermittent venous 


Walsh, M. N.: Intraspinal protrusion of inter- 
vertebral disks, 454 
Walters, W.: Lymphosarcoma of stomach, 120 
Preoperative and postoperative care of pa- 
tients with lesions of stomach and of duo- 
num, 1063 
Waltman, C. A.: Hyperplasias of mammary 
gland in human being and in mous¢; mor- 
phologic and etiologic contrasts, 733 
Wangensteen, 0. H.: Studies in etiology of 
acute appendicitis; inquiry into factors 
involved in development of acute appen- 
dicitis following experimental obstruction of 
appendical lumen of rabbit, 929 
Ward, R.: Relation of tumors of lateral aber- 
rant thyroid tissue to malignant disease of 
thyroid gland, 606 
Whirlpool Baths: See wader Baths 
Wildbolz, E.: Review of urologic surgery, 539 
Williams, F. W.: Clinical classification of les- 
ions of lower extremities associated with 
diabetes: guide for operation and level of 
amputation, 685 
Womack, N. A.: Preoperative and nest: 
treatment of toxic goiter, 1123 
Wood, G. 0.: Situs inversus totalis end dis- 
ease of biliary tract: survey of Iitefsture 
and report of case, 885 
Wright, I.: Conservative treatment of 
sive arterial disease, 163 
Wrist: See also Scaphoid Bone, Carpal; Semi- 
lunar Bone 
carpus, with reference to fractured navicular 
bone, 54 
deformity ; 


perative 


occlu- 


Madelung’s deformity, 1016 
Xanthoma of tendon sheaths and synovial mem- 
branes: clinical and pathologic study, 485 
xanthomatous tumors of joints, 1026 


Zeiss, C. R.: Compound fractures, 844 

Zintel, H. A.: Effect of diet on composition of 
liver in presence of obstruction of common 
bile duct, 1104 
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